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3 He/ 4 He Values in 
Natural Diamonds 

Values of ihe 3 Hc^He ralio in numrul dia- 
mond crystals appear lo be holier iIi.ul ilic 
so-called primordial nil ins oIjsci ved in 1 Mete- 
orites, according to a recent repon by Min- 
oru Ozima and Sliigco Zaslm oi the Geophys- 
ical Institute at the Universily >il' Tokyo tAVi- 
fnff, March 4. 1*J8S). Tlie values olitained 
from helium fractions id’ 13 diamonds ranged 
from less than ItT 1 to 3.2 £ 0.25 :< Hr 4 , in- 
dicating a rather large enrichment of pritni- 
live liemini. The measured ratius are dose to 
those for solar-type helium. 

The significance of those dcleriniiiatious 
could be Lwo-fold, raising i[iiesii<ui5 ahom the 
interpretation of helium isotope ratios frnm 
other surface samples mid from oilier terres- 
trial sources. A possibility is thill the dia- 
monds may have originated in a deep, chemi- 
cally isolated, and decoupled part of the 
earth's mantle. The problem is that this de- 
coupling would have to be total, implying es- 
sentially no communication of the deep man- 
lie with the rest of the earth. Ozima and Zu- 
shu prefer to think dial the diamonds 
themselves preserved the helium ratio of a 
very primitive environment by being unusual- 
ly depleted in uranium and ihnriuin. This laL- 
ler explanation, if correct, would mean that 
in at least one case, i.e., these diamonds, one 
cannot determine the geological evolution of 
5 Hef*He reliably. 

Thesuidy used 13 individual, iiuluslrbi]- 
grade diamond crystals of 1-2 carats each. A 
serious problem wirii the interpretation n| the 
helium isotope ratios measured on the crys- 
tals could be iIihL their origin is unknown. 

The diamonds arc thought to have ioine 
from more than one South African mine, no 
specific location having been spci ihed. 

Two of the diamonds' ratios arc 2 in 3 
times higher than the accepted piimoirii.il 
value of meteorites (Micelle = tl 12 £ 2) ■ 
I0' 2 according io J. IT. KeynokU, V. f rit k. 
J.M. Neil, and U. L. I'hinnev, (Inn him. f.'mm.*- 
rhim. Acta, -12, I77:"». I!>7K), and on the order 
of ratios for solar-type helium. There was a 
wide range of values among the sei of 13 
stones. Orima and Zashu postulate that the 
ratios are indigenous to their origins in the 
mantle. That the wide variation could he due 
to produces of a mil lea i lean ion seems un- 
likely. The diamonds could have been in resi- 
dence in die crust in diamond pipes lor over 
I billion years, long enough lo have taken a 
high dosage from the thermal neutron llux. 
But the reaction to produce ’Me is the follow- 
ing: 

*Li (n.cO ’l l -* -’He 

About Tour orders »>r iiiagiiiiudc more lithi- 
um (Li) than is thought to exist in crustal 
rocks would have been required, however, to 
produce the observed concent rat ions of ’Me. 

The other way to a Ilea the helium raUn is 
to add radiogenic 4 l ie, and this is the process 
proposed u, explain the results. Tile 4 1 Ic 
could have been enriched in the source inan- 
jel regions or could have been added, per- 
haps u, the diamonds themselves. T he expla- 
nation of Oziina and Zashu is as follows: 'Dia- 
monds wiih higher ’I le/M le values (7 10“*) 
may represent very primitive helium that 
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evolved little since the furniaiion of the earth. 
Pieservminn of such primitive helium 
throughout .i geological age would be possi- 
ble only in ,m environment where uninium 
:md thorium contents are generally extremely 
suuili (<0.l ppb).' The idea prupused is that 
ihe high helium ratius are representative of a 
perfect process that trapped primitive helium 
soon after the earth was fnrincd. In the case 
uf the lower helium ratios, either a high ura- 
nium and thorium environment is implied, or 
else the diamonds are younger. Younger dia- 
monds would have trappetl more evolved or 
‘aged’ helium deep in the upper inamle. 

Another observation related to the ’He 
contents of the lower ratio diamonds is used 
as basis for extending the voting-old hypothe- 
cs even further. Diamonds with lower ratios 
have significantly lower absolute contents of 
’Me. Could it he that the smaller amounts or 
-He reflect a relatively oulgassed mantle? 

Orima and Zashu nuic that the sular-typc 
helium ratios could be due to a diileicni 
inode ol accretion ul the eanh than the ac- 
crciinnary stages lhal produced [tarcui bodies 
of meteorites. Accretkmary panicles lhal 
formed the primordial earth may have been 
irradiated by intense primitive solar wind. In 
this hypothesis, meteorites would have 
trapped only planetar)' helium ,— PMB 

Monsoon Research 

Forecasting monsoons is one of Tour re- 
search areas proposed as pari of an expand- 
ed program uT o>lljhnr;ttive pmiccis bv U.S. 
anil Indian scientists and euginecis, accord- 
ing to George A. Kcvwonli. II, science .idvi- 
m»i to I’rcsidcm Keagun ami director ul die 
Olliic uf Science and fechiiolugv I’ulicv 
(OSTl*). T lie nilter pmpused ii-sc-aich Micas 
arc liciiltli. agriculture- and hiusnass proiliu - 
lion, and deccmrali/ed c-lccit icjl puwer 
si lurccs. 

During die next C> mm tilts, sueuiisis will 
‘■unpc mil reseiiich pnijccts' and detail ipcril- 
k research aciivilies, aicurdiug in Roger 
Doyim, head ol the Africa and Asia sei timt ■■! 
the National Science Fuund.it ion's (NSlT hi- 
i ccti intlc fm "Sticmilic. TechiKikigic.il, and 
liiic-m.itional Affairs. Musi <>l the .ictit.i) re- 
search will begin with the advent of fiscal 
198-1. 

Research on the lung-term variability of 

III! HIM Him .lilri dint l-IC I 111 |JIC.1|» l.il'l'ii . ..in 

be the hiLiises >■! die moiisouu foretaMiiig el- 
fort. India and (he United States have agreed 
to 10 general tasks as part or this program, 
accurding to Pam Stephens, associate pro- 
gram director fur the (.Tubal Atmospheric 
Kc-sc-arch Program within NSF's Division nr 
Atmospheric Sciences. Six ol these tasks ap- 
ply tu the long-tcrui variability portion of the 
research effort: 

• develop long-term data records, 

• prepare and compile data records Tnim 
other arcus of the world. 

• conduct dieorcLical and statistical studies 
to mulct stand monsoons and die global at- 
mospheric and oceanic circulations, 

• investigate ocean-atmosphere interac- 
tions as they affect monsoons and plan field 
studies and modeling experiments to take 
place during the first year of the agreement, 

• conduct experiments with general circula- 
tion models to explore long-term predictabili- 
ty, and 

• obtain ice cores in glaciers to provide 

proxy data for studies of interunnual variabil- 
ity. . . 

J. Shukla of the National Aeronautics and 
Space Administration's Goddard Laboratory 
for Atmospheric Science is the program lead- 
er. 

The remaining four tasks apply to the 
short-term predictability portion of the bilat- 
eral effort on monsoon forecasting: _ 

• develop mathematical models suitable for 
numerical prediction of monsoons, 

• develop systems for acquisition and proc- 
essing of initial data, 

• develop techniques and provide equip- 
ment for processing satellite data and for ar- 
chiving it, and 

• conduct basic research on monsoon 

T\ N. Krishnamurli of Florida Slate Universi- 
ty is the program leader. 

Monsoon forecasting and the three other 
research fields were first explored last No- 
vember during a visit to India by senior U.S. 
scientists; specific topics were’ agreed upon by 
a panel or scientists, from both countries fol- 
lowing a meeting this past January in India. 
After the first phase of the program (which 
will last 18 to 24 months), another set of re-; 
search projects could be identified for a con- 
tinuation of the collaborative effort. ■ 

. I n the U.S., overall coordlnauon of me bi- 
lateral research will be provided through 
NSF, while policy guidance will be provided 

bv an interagency committee chfured by 

Keyworth. A scientifii; o^lght committee a 
the 7 National Academy of Sciences wilj recom 
mend participants and will rcivieW specific 
pro] ecu The amount pf money each country 
will contribute has not y?i 

according to OSTPqndNSF.- r flT/li , . 


AGU Awards 
Announced 

AGU has named the 1983 recipients of the 
Bowie. Bucher, Ewing, Fleming, ami Macel- 
wane awards. These distinctive honors recog- 
nize AGU members uhu make significant 
contributions to geophysical knowledge. All 
or the awards except the Bucher medal will 
be presemed at a ceremony on Wednesday, 
June I, at the AGU Spring Meeting in Uaiti- 
more, Md. This year the Bucher Medal will 
be presented .it the AGU Fall Meeting. 

AGU is adding to its rosier of distinguished 
awards die Waldo E. Smith Award for ex- 
traordinary service to geophysics. The pre- 
mier award will he made at the 1983 Spring 
Meeting to AGU Executive Director Emeritus 
Waldo E. Smith. 

The William Bowie Medal is awarded lo 
5yun-iti Ahimoto fm outstanding crmiriliu- 
i it ms to fundamental geophysics and for un- 
selfish ctinpctaiiiin in research. 

The Waller H. Bucher Medal is awarded lo 
John W. Hnndin for original contributions in 
the basic knowledge ol the earth's crust. The 
medal is awarded in udd-ii limbered years. 

The Maurice £u>ing medal is awarded to 
Fred Noel Spiest lor significant original con- 
tributions to the understanding uf physical, 
geophysical, and geological processes in die 
ocean; for significant, original comrihutions 
to scientific uccan engineering, icchnnlugv, 
and instrumental ion; and fur oilisi.indiiig 
service to marine sciences. The medal is pre- 
sented jointly by die U.S. Navv .md AGl\ 
TheJoAu Adams Fleming Medal is a wattled 
in S. Keith Runcorn for original ivsc.it cli and 
technical leadership in geomagnetism, alum- 
spheric eleuticnv, .letoiuniis. and i elated sci- 
ences. The medal is awarded in odd-mmi- 
hcruri veats. 

'Hie James B. Mncelwane Award is given in 
ivuigiiiiioi! ol signi||i.,mi toiiiiibiiiious m ihe 
gcoplivskal scietnes In a vunig m iciuisi o| 
oiiisi.iildnig ahilin. I lie lviipicni must he less 
dun 3ti reals old. A in.ixinmm ol Muee 
awards tan la- made each seat. I his veal's re- 
cipients arc Thomas H. Jordan, DoualdJ. De- 
Paolo . i and William L. Chameides. 

The Rnheri E. FI mt on Medal for utiistaml- 
ing colitrilniLiims tu the geophysical aspects uf 
hydrology is given in even-numbered years. 

\ ■> i;-j, I! '’ - r 'fit' 
published in the most recent meniljersliip di- 
rectory l£*». August 31, 1982. p. litH ). — Bill 

Geophysicists 

Bruce B. Hanshaw, a specialist in geochem- 
istry and groundwater hydrology, has been 
appointed assistant director Tor research at 
the U.S. Geological Survey (USGS) National 
Center in Rc-slun, Va. Me succeeds Robert 
Wesson, who has returned to a research ]iosi- 
tinn within die USGS. Hanshaw will serve as 
Lite principal ailvisur to the USGS director on 
n injur research initiatives and program direc- 
tions. 

Lawrence R. Lyons, of the NOAA Space 
Environment Laboratory in Boulder. Colo.. 
has accepted a position in the magnetospheric 
physics branch of the Space Science Labora- 
tory at NASA's Marshall Space Flight Cemer 
in Huntsville. Ala. 


More on Pentagon 
Funding Ties 

Emotional Dependence 

Richard Alt rock's recent letter on Air 
Furre binding of geophysical research 
(Eos. March 22, 1983, p. 114) raises n 
number of questions in my mind and 1 
am sure in the minds of many others. Dr. 
Alirnck states lhal ' funding is determined 
purely on nleimnce, availability of funds, 
mill our estimate of the quality of the pro- 
posed research' (emphasis mine). Relevant 
to whom? I assume that the Air Force 
seeks research relevant to its long-range 
interests which 1 regard as contrary to the 
long-range ii tic rests ol the human race. 

Dr. Ahrurk argues that 'acceptance or 
financial support ironi military sources 
[does noi] make individuals and imiiLii- 
i ions dependent diems uf the Pentagon.' 
Indeed, the Air Force CiUilinns those it 
supports 'urn to become ton dependent 
Li pi ut Air Force fluids.' Bui dependence 
does mil necessarily mean financial de- 
pendence. The dependence of geophysi- 
cists upnu the Air Force is inure of a mur- 
al. ur even cinoiiimul. dependence. It is 
dillicult to think ill of someone who is giv- 
ing you money. Htuv had can the Air 
Force he if ihcv support my research on 
syutheiiL seismograms? 

1 hope lhal I shall coiuiiiuc to receive 
Mippun from nunniLlitatv sources. One of 
mv great lean is that nur society may be- 
come su militarized that it will licccnne im- 
possible both lu do scientific reseat ill ami 
tu uontoopeiaie with the military. 

Steven H. Emeruiaii 

Hrpt. tif (irnltignul Sru nrr\ 
(IkhicH I’mivitfh 
Ithaca . AT MX 5* 


Proposals as Votes 

Mr. Aim nk is quite cot rn i in pointing 
mil that tesearih Mien lists with Ail Fniie 
cmi tracts arc not ‘clients' ui the Pentagon. 
Bui he does not deal with a tiitich more 
important question: does a scientist who 
solicits I'uncls from a government agency 
thereby indie ale basic approval of this 
agency's policy? It seems tu me that flic 
at is wet in puMtiw: die- mine pi'ip"s.d, the 
Pentagon receives, the more it can turn tu 
higher ntiiluiriiies to ask lor more tunds 
fur thuse. and the greater its power lie- 
cnines. Yes, each pru|X>sal has only a verv 
small effect, but an election day each bal- 
lot has an even smaller erne. Each of us 
must take his/her responsibilities: democ- 
racy does not stop after election day. 

J.-CI. De Bremaccker 
lliee University 
Houston, TX 7725 1 


In Memeriam 

Alfred C. Redfield, 92, died on March 17, 
1983. An AGU Life Fellow, he joined AGU's 
Oceanography section in 1947. 


TRAVEL TO 

IUQQ GENERAL ASSEMBLY 


AGU has arranged 
Inexpensive group flights 
to the 

18th General Assembly- 
of the 

International Union of Geodesy 
and Geophysics 
August 15-27, 1983 
Hamburg, West Germany. 
Departures have been booked on 





NORTHWEST ORIENT 


on August 13, or you may choose from a wide variety of 
other available flights. Group rates are available from 
most major American cities (from $019 round trip East 
Coast). Tor reservations and^ information, 'call, ; 



NATIONWIDE: 1-800-328-7110 • MINNESOTA: 1-800-732-4245 : 












New Publications 


Mesoicalc Research .Scelitin nf ilu- Ainni-iitu-i |i 
A nalysis and Prcdlrliun DivMmi ( V.VI’l t'li.l*. J«, 
eniiii I or II (Two Pusitinni). I In S.in.>i, i| i , ,, 
ler Inr ;\liiiiis|ilicrii Ki-m-.ihIi hi IIihiMii. I ■ .1, . 
is recmiiinx lor Sl k-nn«i I <n |[ ■<• ,, „ I, 

srndiei mi small-si jlc m iium-m ji,- in, n <». ■(. 

'Hie R'scjiih will hrw-liiiiil .uni . 1 . m ,„| 


Items listed in New Publications can he or- 
dered directly I'mm the publisher; (hey arc 
nm available chreni^li AGU. 


Atmosphere, VI father and Climate, 4lh «!., R. G. 
IJarry and R. J. Glmrlcy. Meiluien, New 

Wirlr war 4- .HIT .... niu-l 


York, xxiv + 407 pp.. 1382. 

Handbook of Chemical Microscopy, Vol., I, 4th 
«L. C. IV. Mason, Wiley. New York, xv + 
505 pp., IU83. $69.05. 

Introduction la Environmental Hr mote Sensing, 
2nd ed., E. C. Barrett and L. F. Curtis. 
Chapman and Hall, New Ynrk, xiv + 352 
pp., 1982. 

Ln Granites ha Complexes Anmdaires, B. Bo- 
■■ill. Manuels ft Methodes, vol. 4, Bureau de 
recherches gculngiques et miniercs. Or- 
gans. France, IUJ pp., IUH2. 

Long-Time Prediction in Dynamics, C. W. Hor- 
ton. Jr., L. E. Heidi I. mid V. G. Szebchcly 
(Eds.), Wiley, New York, xv + 49G np., 

1 9N3, $K5.(J0. 

Mountain building Processes, K.J. Hstl (Ed.). 
Academic, New York, x + 263 on, MlH 3 
*72.511. 1 

On the Performance Property in Spherical Spline 
interpolation, by W. Freedcn. Hep. 311, 
Depai lineni of Geodetic .Science mid Stir- 
vcying, Ohio Slate University. Coin minis, v 

+ m pp., lung. 

Proceedings Costal Structures til. J. Wcggel 
(Kd.), A Spciisijty Conference on the Uc- 
sign, Cm isiriiLt ion, Maintenance, and Pcr- 
foi mancc id' Coastal .Sirnclurcs, Am. Soc. 
Civ. Eng., New York, xiii + HJ123 no., 
1383. S7fi.(HJ. 1 1 

PonduiA l- ie Ids; Analysis and Synthesis, E. Van- 
marckc, MIT Press. Cambridge, Mass , xlv 
+ 382 pp., I‘J83, $45.00. 

Theories erf Mutation and Polar Motion, J, H. 
Moritz, Hep. 3d2, Department q|' Geodetic 
Science and Surveying, Ohio Slate Univer- 
sity. Columbus, vii + I Hi pp. L 9 Ro 


To Quench 
Our Thirst 


studies mi sinall-MJk- m iiii'.hm jir m, u ,,|, 

The mrjuli will lx- win Oil .md ,t. I I m ,„| 
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jgt'H; ilit? main jjnol i* in impnm die .kill m , .., 
st.ilt- furcrasiiriu. 


stale furceasiiriii. 
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• Ph.n. fliswri.iiiiiii hi iiimi.il, mi h „mi,|i 


Alurrlrmi MMhei,ial|„| 

Hnrlrly fur Indmtrbd * 

««*H AppHr.l Mathematic* 
UiRr-acale Compntationi 
In Fluid Mechanic* 

■lone i'7 July g t jjgj 

of Oceonojrrtb 
C utter slip »ft\tirfonna,s a 7£ 
La Jvtla. California 


The Present and 
Future Status of 
Freshwater Resources 
of the United States 


.. . " III II'.IMI I II I .all 

mliuliOM III riii-U -1 Utiliiffi m i ,'J. ||,',| Ik M 

• Drmniwrami r\|xi tiu- inti'ioi m mi, ., 11 >, il<- 
«r iiicsiim.iIi' inctii null ij, 
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.Salary range: 82. SJri.nl I— S:«.7 , JS l ,. i ,| ,ii\u 
I) 83, $30,077— S-lli.- 1( i.V\ ear. (I.H FI (it 
N(l 1 ^! r lift 55* ilMialcl I II ... .. . 


Till* lift r, 'Hi }| AMS-SIAIil c 
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Ormii.. K rn|ihy. Ui„v,.rxiiy of CallK 

Son i»,r*xo, r.A tulln, Cnllfofnfx 
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In* Aiin.riri.il Mut linunttral Society,!! 
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David A. Francko and Roberl G. Wetzel 


»l . i o . ri III 
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lion in accordance wiili Vi:.AR mHin. 


Fresh water. There is no substitute far it. 
To find it, people have moved to new 
frontiers. They have taken for themselves 
water which once supported olhers. No 
more. TTiere are no new frontiers. The 
demand for water exceeds the supply. 
The fresh water which is available is pol- 
fuled. So modem man looks to high tech- 
nology for a solution. But. say Francko 
and Wetzel, technology will not solve 
our problems. It will only cieate new 
ones. So what to do? Conserve, say 
the authors, in (his courageous and far- 
sighted analysis of the problem— and the 

Wllnlinn 
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vrction inndela to operational weather 
prediction. Kngin,*,*rlng applications In- 
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llow in poroiia medin. 

Rercnt AdvmicnR m numerical aaaljaU 
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Membership 

Applications 

Received 

Applications for membership have been re- 
ceived from the following individuals. The 
letter after the name denotes ihe pro|Hiscd 
primary section aOiliiilion; the letter A de- 
notes the Atmospheric Sc iences section, 
which was formerly the Meteorology section. 

Regular Member 

]sa Asudeh (S>, Bohdan Ualkn (O), JelFcry 
F. Billings (H), Joachim Birn (SM), Gharlcs 1. 
Buckley (H), Pius J. Cugieunrd (S), Charles F. 
Capen (P), Woncheol C. Cho (H). Arilinr G. 
Crook <H), Andrew G. Fountain (H), Jacque- 
line 1. Gordon (A), Kenneth F.. Meikcs (A), 
Joseph C. Ingari (S), H. G. James (SM), F. J. 
Kelly (O). Sumant Krishnaswamy (SM), An- 
thony J. Lawrence (H). Thomas Lyiilc (V). 
David R. Lyzcngn (O), Albert Malic (t)), 
Charles Obletl (H), Mary T. Osborn (A). D. J. 
Peterson (S), Rajagupal Raghavjn (FI), Frank 


M. Richter (T), Jacqueline A. Richter (O). 
Slicldnn Roscll (O), Mark D. Taylur (H). Al- 
lici t A. ViggiaiH, (A). Christian C. Weber (T). 
Eliza I. Wojtaszek (T), Knugsheug Zeng. 

Student Member 

Paul B. Aldinger (FI). Michelle Apariri (T). 
David W. Burge (P). Peter T. F. Chid (S). 
Emet ic Faugere (T). Gene Carl Feldman (O), 
David H. Gancarz (FI), Helen M. Hart (A». 
Joe Hawkins (SM). Lisa A. Hcizer <Sj, G. 
Henderson (V), Mary McKean Howard (O). 
Shane F. Ingate, Maureen Kennellv (O), 
Jongsoo Kim, Richard H. Kingsley! V), Craig 
Kletzing, Leslie Anne LandeFeld (V), Joel W. 
Massinann (H). Kris Charles Matson (O). El- 
lyn M. Murphy (H), Milan M. Obrudovic (Hj, 
Yoshiharu Oinura (SM). Michael A. Simms 
(O). Kathleen Sullivan (H). Stephen A. 
Thompson (H). Elizabeth Titus (H), Thomas 
W. Trull (O). Jonathan Vivanti, Siishu Wil- 
liams (V), Dana Willis (V), Poojitha Ndd Yapa 
(H), Mindy S. Zimmerman (O). 

Associate Member 

A. Badiy (H). Tammy King Walsh (O). 



Program Summary 

Union 

Satellites & Geosciences, Wed AM 
History of Geophysics, Wed AM 
Satellites & Geosciences, Wed PM 
Test Ban Verification. Tlmrs AM 
Test Ban Verification. Thurs PM 

Atmospheric Sciences 
Tropospheric Chemistry, Mon PM 
El Cltichbn, Tucs AM 
Dry Deposition, Tues AM 
Stratospheric Chemistry, Tues PM 
Ocean/Climate Interactions. Wed PM 
New Observing Systems, Thurs AM 
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Transactions, American Geophysical Union 

The Weekly Newspaper nf Geophysics 


For full ankles and uieeiing icptlls send nuc 
copy of lire do u ble- 3 ] jated iiwiinisiri|,t lo Eat c/n 
AGU at the address lu-Iow and tlncc oq>it-s 1,1 
011 c of ihc editors, or scud all loin cupics to Eos. 
For news iienti, send two copies of the double- 
spaced manuscript tu Eos. 

Editor-In-Chief! A. F. Spilh.ms. ] 1 .; Editors: 
Marcel Ackcnuan, Mary P. Audeisoii, Ptic-r M. 
Bell (News). Kevin G. Burke, Urkc Dot. Rotx -11 
H. Father (History), (Uydc G. Goad, Arnold I. 
Gordon, Louis J, Lanzeroui', Editorial StnlTt 
Gregg Forte — Managing Editor; Kaihleen M. 
Laflcriy — Editorial Assistant; Barhai .i T. Rich- 
man— Nnw Writer; Miiriu E. Gm lilies — News In- 
tent; Production StalTi James 1 lchhlciliw.iitc, 

Dae Sung Kim, Lisa Lit 1 iieuat t-i 11 , Vivian Notion. 

Officers or the Union 
.lames A. Van Allen, Praidctii; Glmrles I- 
Drake, Preskiem-Eleci; Leslie H. Meredith, 
General Secretary; C*«irl Kisslinger, Foreign Sec- 
A. F. Spilliatts, Jr.. Executive Director: 

« aldo E. Smith, Executive Director Emeritus. 

For advertising Information, contact Robin E. 
Liitle, advertising coordinator, 202-402-6903. 

Copyright 1983 by the American Geophysical 
■ik! 1, ‘ n l bis issue may be photocop- 

ied by Individual scientists for research or class- 
room use. Permission is also granted lo use 
short quotes and figures and tables fur publica- 
tion in scientific books and journals. For permis- 
sion For any other uses, contact the AGU Publl- 
radons Office. 

Views expressed in this publication do not nec- 
essarily reflect official positions of die American 
geophysical Union unless expressly stated. 

Subscription price to members is included in an- 
nual dues ($20.00 per year). Information on in- 
stitutional subscriptions is available on request, 
ccond-dass postage paid at Washington, D. C-, 
and at additional mailing offices. Eaj, 7>onwr- 
qo m A . meriean Geophysical Union (ISSN 0096- 
published weekly by 

American Geophysical Union 
fiOOO Florida Avenue, N.W. 
Washington, D. C. 20009 


over. Sails Frame Baltimore's Inner 
narbor, where new hotels, shops, and 
promenades and an architecturally strlk- 
g new national aquarium form one of 
be nation's most exciting cityscapes. The 
IQMa”** Convention Center, site of the 
r _~ 3 "GG Spring Meeting, is two blqcks 
■ r °' n ,tle Inner Harbor. This issue of £as 
the last to contain Housing gtid Meeting 
Iv. ration forms for, the 1983 Spring 
eeting. (Coyer design by Patricia Bari- 


Climate Changes, Thurs AM 
History of Meteorology, Thurs PM 

Geodesy 

Earth A- Ocean Titles. Tues AM 
Results on Earth Rotation, Tucs I’M 
Gravity Analysis I, Wed AM 
Crtis(;il Movements I. Thurs AM 
Crustal Movements II, Thurs I’M 
Gravity Analysis II. Fii AM 

Geomagnetism & Paleomagnetism 
Mugsui Studies. M<m AM 
Long Wave-leu gilt Anomalies. Mon PM 
I’alenMMgnetisin — Sediments, Tucs AM 
Palenmagiietit Results, Tucs PM 
Reversals ft Plan- Mot inn. Wed AM 

Hydrology 

General Stirlacc U'alet. Moll AM 
[ml. Urliaii Flvdioktgv I. M 011 PM 
Urixin Kunntf I. Tues AM 
Inti. Urban Hvdiulogy 11, Tues PM 
General Hydrology, Wctl AM 
Urban RiniofF II, Wed AM 
lfeiier.il Go mild W.itct. Vu-il I'-'i 
(•imiiihI Water & Fractures I. ■Minis AM 
Ground Waici & Fractures II, Thurs PM 
Evupmranspiraliuii, Fri AM 

Oceanography 

Absolute SST Mcasiirciucnis, M 011 AM 
Tcxus/Loiiisiiuia Shelf, M 011 AM 
SAR & Visible Imagery, Mon PM 
Guir of Maine, M 011 PM 
Atkiulic Variability, Tues AM 
STAGS, Tues PM 
Marine Geology I. Wed AM 
Marine Chemistry. Wed PM 
Marine Geology II, Wed PM 
Tides & Waves, Wed PM 


Ijuuu 
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AGU Honors 


1983 Medalists and 
Awardees 

Syun-lti Akimoto - Bowie Medal 
John W. Handln - Bucher Medal 
Fred Noel Spiess - Ewing Medal 
S. Keith Runcorn • Fleming Medal 
William L. Chameldes - Macelwane 
Award 

Donald J. DePaolo - Macelwane 
Award 

Thomas H. Jordan - Macelwane 
Award 

Waldo E. Smith - Waldo E. Smith 
Award 

The 1983 Bucher Medal will be 
presented to John Handln at the Fall 
Meeting. 

1983 Fellows 

Peter L. Bender, Geodesy 
Herbert S. Bridge, Solar Planetary 
Relationships 

Marx Brook, Atmospheric Sciences 
Harmon Craig, Volcanology, 
Geochemistry & Petrology 
Lynn W. Gelhar, Hydrology 
G. V. Gibbs, Volcanology. 

Geochemistry & Petrology 
Dennis E. Hayes, Oceanography 
Andrew P. Ingersoll, Planetology 
Hugh H. Kieffer, Planetology 


Palco-rjceanngrapltv. Thurs AM 
Estuarine Geochemist rv. Thins AM 
Physical Occatmgr.qiin. Thurs PM 
Trace Llcmcius, Tlniis I’M 
Che 11 ik al Fluxes. Fri AM 
Ocean Ciirrenis. Fii AM 

Planetology 

M'imii Ji: Mats Mt-iemiu-s |. Mott AM 
Mumi ft Mars Meleoiiies II. Mun I’M 
I’lanetary F.\*is|iIilu-s. Tues AM 
Surfaces & Geoplusws. I ties PM 
Planei.trv l'nMers. Files PM 

Seismology 
Ptcdiuiuti, Mon AM 
Crust & Rays, Mon AM 

.** I'll. 1 a, -. W.'.,*. M-n, I'M 
Sources & Stress. Tucs AM 
OLeau M.ngins, Tucs PM 
Seismology & Vnlcnnism, Wed AM 
Global & Regional Scismicitv. Wed PM 
Q Sc Fluid Interaction, Thurs PM 
Ocean Surveys ft Seismicity. Fri AM 

SPR: Aeronomy 
Exos])]iere/Ionospherc, Mon AM 
Airgluw/Auroi a, Mon PM 
Thermospheric Dynamics I, Tues AM 
Thcrmosplieric Dynamics II, Tues PM 
lonosphcre/Airglow, Tries PM 
Atmospheric Electricity I, Wed AM 
Atmospheric Electricity II, Wed PM 
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Michael W. McEIhlnny, Geo- 
magnetism & Paleomagnetism 
John G. Ramsay, Tectonophyslcs 
Frank M. Ricliter, Tecto nophysics 
Jacob Rubin, Hydrology 
Edward C. Stone, Solar Planetary 

Relationships 

James R. Wallis, Hydrology 

Join In the Festivities 

The Honors Ceremony will be 
held In the Francis Scott Key 
Ballroom of the Baltimore Hilton 
Hotel at 6:00 P.M, on Wednesday, 
June 1. All meeting participants are 
Invited and are urged to attend. A 
Reception will follow the ceremony; 
you can meet and congratulate 
those being honored and share a 
glass of sherry with them. 

The President's Dinner in honor 
of the medalists, awardees, and 
Fellows will begin at 8:00 P.M. It Is 
a more lavish and formal affair. 
Tickets for the dinner are $25 per 
person. You may order your tickets 
with your advance registration, 
purchase them at the meeting, or 
call AGU toll free at 800-424-2488 
(462-6903 in the D.C. area). 


Radar Studies Ionosphere 1. Thurs AM 
Radar Studies Ionosphere 11, Thins PM 
Miildk* Atmosphere I. Thurs I'M 
Middle AnnnspheiL* 11. Fri AM 

SPR: Cosmic Rays 

Cosmic Ravs in Ceoplivsits. Mon AM 
Cosmic Rnvs in Ccnphvsics. Mint I'M 
Flares ft Cosmic Rays. Tucs PM 

SPR: Magnctosphoric Physics 
ClJAW-ti Results 1, Tues AM 
Charged Panicles 1, Tues AM 
Waves Se Instabilities. Tues AM 


Volume 2, Numbers 1 and 2 
Volume 2, 1982, 83 
Earlhquake Research in China: 3 
Earthquake Research in China: 4 
Francis T. Wu, editor 


□ □ 


Translated articles 
and selected ab- 
stracts from Acta 
Gsophysica Slnlca 
and Acta Seis- 
mologlca Slnlca 
plus contributed 
papers and a table of 
Romanizatlon (Pin- 
Yin and Wada-Giles] 
of Chinese names. 
Research focuses on 
both short and long 
term earthquake 
prediction in China. 
Covers fault dis- 
placement, crustal 
and upper-mantle 
research, abnormal 
animal behavior ns 
short-term earth- 
quake precursers, 
and mors. 


An irregular serial publication. 

2 issues per volume 

Volume 2 

449 pages illustrated 

Individuals*.^ ^ Institutions u, Ofl 
soflbound ** xU hardbound * dU 

Volume 1, Numbers 1 and 2,1978 
'la' available at thh seme 
rate as Volume . 2. 

Order Tram: 

American Geophysical Un ion 

B P22 2000 Florida; Ave., NW MfW 
Washington,; DC 20009 «W 
Call loll free 800-424-2488 In the 
Washington, DC area oall 462-8903 4 

Orders under $SO. qiu$t be prepaid. 
Servlco cannot begin before payment 
16 received. 
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Tail & Boundary Layer I, Tues PM 
Jupiter Sc Saturn, Tues PM 
Numerical Simulation l, Tues PM 
CDAW-6 Results II, Tues PM 
Aurora Sc Sufosionm f, Tues PM 
Currents & Fields, Tues PM 
Tail & flfiumlnry Layer II, Wed AM 
Frontiers of SPR, Wed PM 
Numerical Simulation II, Wed PM 
Charged Particles If, Thurs AM 
Waves, Currents, E Fields, Thurs AM 
Numerical Simulation III, Tliurs PM 
Aurora Sc Sutumrms II, Thurs PM 
Lab Sc Space Experiments, Frl AM 
Aurora & Siibstorms III, Fri AM 


Ocean Crust, Tues PM 
Cracks Sc Britde Behavior of Rock, Wed AM 
Structural Geology, Wed PM 
Continental Crust, Thurs AM 
Paleo-oceanognphy, Thurs AM 
Basins & Seismic Reflection, Thurs PM 
Ductile Rock Deformation, Thurs PM 
Q Sc Fluid Inieracuon. Thurs PM 
Mantle Heterogeneities, Fri AM 


Ahoy! 


Sail Back Into 
Baltimore 


1983 AGU 
SPRING 
MEETING 

May 30- June 3 


SPRi Solar Sc Interplanetary Physics 
Solar Seismology, Mon AM 
Corona & Solar Wind, Tues AM 
Suiupois & SoLir Data, Tues PAf 
Shocks I, Wed AM 
Shocks II, Wed PM 
MHD Turbulence in Space, Thurs PM 


TeclDnophysicj 
Ridges Sc Convection, Mon PM 
Subduct i on. Tues AM 
Crustal Deformation, Tues AM 
Mineral Physics, Tues PM 


Volcanology, Geochemistry, Sc Petrology 
Andean Magmatism I, Mon AM 
Ophiolites 8c Anorthosites, Mon AM 
Andean Magmatism II, Mon PM 
Precambrian, Mon PM 
Oceanic Basalt, Tues AM 
Isotope Geochemistry I, Tues AM 
Volcanic Petrology, Tues PM 
Isotope Geochemistry II, Tues PM 
Xenofiths, Kimberlites, Wed AM 
Water in Silicate Melts I, Wed AM 
Water in Silicate Melts II {Posters!, Wed PM 
VGP Posters, Wed PM 
Mantle Heterogeneities I, Thurs AM 
Experimental Petrology I, Thurs AM 
Experimental Petrology II, Thurs PM 
Mantle Heterogeneities II, Thurs PM 
Metamorphic Petrology, Fri AM 
Mineralogy Sc Crystallography, Fri AM 


There Is still time to mail the housing form May 30- June 3 (' 
to the Baltimore Convention Buienu. 

Reservations will be accepted on a space nvailaNlUyi^ 

SAVE HONEY . . . Register before May 1 1 

Tickets stilt available for Section luncheon und President's Dinner vV 

FlyUnited - call toll free: 800-52 L-0810 or (Michigan residents ^ 

800-482-0243) .ft,' 

Delta - Ml toll free! 1.800.241.0243 (Ototflla residents l-SOO-lai-aMf 
Plan a Memorial Day weekend holiday In Baltimore - therein Iota toftg 


Airline, registration, housing material 
and the session summary were 
published In BOS, April 13, Con Inch 
AflU Heelings 

2QbO Florida Avenue. N.W., Washington, O.C. 20009 
(202) 462-6903 D.G. area toll free 800-424-2488 


1983 AGU Spring Meeting: Housing and Registration Forms— Last Printing! 


A ft A V r I Sail Back Into 

tWOyi Baltimore 


8 Americsn Geophysical Union J 

SPRING 1983 MEETING 


for the j ", 

1983 AG U 


Spring Meeting jj housing application form 


May 30- June 3, 1983 
Baltimore, Maryland 


Housing Coordinator 
AGU Spring Mealing 
Baltimore Housing Bureau 
l Fast Pratt Struct 
R.ittimore, Maryland 21202 


May 30- June 3 


I PARTICIPATING 
| HOTELS 

] Hyatt Regency 
I 300 Light Street 
j <301)528-1234 


HOTEL ACCOMMODATIONS 

2 ATI kin 


HOTEL 

CODE 


j Baltimore Hilton 


ROOM RATES 

Single: $58.00 
Double: $68.00 
Twin: $88.00 
Ext/a person: 
$15.00 


i ! 
i t 


READ CAREFULLY: 

sent by the hotel to the^n^Sl^am^dT^Pan flTmoreih “ nec ' 3Mnry Confirmation will be 
this form may ba photocopied ' 6 ,han one room ls ,0 'l ul ™ d . 

PARTI 


REQUESTOR 



LAST NAME 


101 W. Fayette Street 

MAl 1 -ll-M a j a.. 


(301)752-1100 


XJ S y . lnn ' Down *°Wl 

301 W. Lombard Street 
(301) 685-3500 


BHDT Single; $51.00 
Doubre: $61.00 
Twin: $61 .00 
Extra parson: 
$10.00 

Parlo; + i jjso.OO 
to $190.00 
Park); + 2 $200.00 
to $250.00 


1 — l — I ill — T^rTT - 

NAME uV COM PANY OR FIRM J * 1 L L | | 

8TREET ADDR^MOr nlu. BOX N UMBER ^ ^ I iZILTII ILXJQ 

ffn~J r: 

— — j — | — | — | — . 8TATC zwi 

bnlrFsv L - J — 1 — L-J — (— L_1 1 □ fTP [Jl‘1 


«pw.».a 


AnEA CODE 


PHONE NUMnEn“ 


Howard House Hotel 
8 Norih Howard Slreet 
(301)539-1680 


Single: $39.00 
Double: $47.00 
Twin: $55.00 
Extra parson: 
$10.00 


PART II 

S fhenentefthe appropriate oodB < let r t Ch0l | C8 fr0m thB 1,81 of P art,c, P al,n S fac,,ltl ' 
appropriate ooda letters In the boxes below. 

JTJocr rurtM. 


Harbor City Inn 
1701 Russell Street 


HHDT Single: $33.00 
Double: $38.00 
Twin; $42.00 
Parlor + i $52.00 
Exlra pereon: 
$ 10.00 


FIRST CHOICE 

rrrn 

hotel code 


SECOND CHOICE 

exm 

HOTEL CODE 


THIRD CHOICE 


m 1 1 


HOTEL CODE 


J (301)727-3400 


Single: $32.00 
Double: $37.00 
Twin: $37.00 
Extra person: 
$5.00 


■ «w ■ bk. WUE 

choices a°re™ a ?ta bte Another 0 fan ! ini C ?.?!! Flrst Serve " order and If none of 
arranged by your convenHon nrn ty W ! 1 be aaslflned baaed on a referral ay 

appl Icat Iq n may n o? b V e 0 DrnroaIS2 n ii 20 r ‘ A , ou, ’ off date ' la ,n e,fect and V our . 

y be processed If received after 14 days prior to your arrlw 


3 vo.uu 

} PARKING,' Hyatt/$8.O0* Hllton/$2.60* Holiday Inn/f™ 

i Ha /?? ?,** ,nn/ff09 ' (tocallon requires oar^ 

n or bus irnnsnnrfalknn r> ,7. — . . 


—.w.ito - \Rjcauon requires oar I 
or bus Iransportallon to Convention Center) ! 


| * Subject to change. 

1 individual hotels. Alter co^nrolffiafi hS fante ^ 


PART III 

£ Hwt vnl ?|', h l Mml ana *IMrtw»dW«i. 

1 tearfi."* — KSffiKS 


Man your domptotBd lomi dlreclly to: 
1 -. Housing Coordinator 
! .•■■'S2iSp*!»Maailn8: 

Houah 0 Bureau 
‘ l^^attSireei . , . 
t ..BalUmore, Maiyfond 21202 


check one r - 

° “^(ftoomwlihonihedon.pawon, 

° OOUBLEtRoom wlth„ n .bed lw0p „ Bwll) 

° P+ l^^on^iOOfniulte) . 

D P+*(FW : ptoa wIto) 

O EXTRA PERSON 


Arrival Data ; 


D®P art un Dais 


M0 DAY 


Arrival Tima. 


-TmoToav-. a— L 

. • . AM ; I : ' 

• ' ' Bu ' ?■ 

y---: «. : 


$umI Nam*, (Print Lail N,m, First) 

L -- 

1- ■■■• ■ 







April 26, 1983 EOS 


RETURN THIS FORM WITH 
PAYMENT TO: 

Meetings Registration 
American Geophysical Union 
2000 Florida Ave., N.W. 
Washington, D.C. 20009 

PLEASE PRINT CLEARLY 

NAME ON BADGE 


AFFILIATION 


MAILING ADDRESS 


Telephone # 

HOTEL 

Days you plan to attend. 

□ Monday □ Wednesday □ Friday 

□ Tuesday □ Thursday 

Please check appropriate box. 

Members of the cooperating societies may register at AGU 
member rates. 

Member badges are btue on whtte. 

Nonmember badges are red on white. 

□ Member AGU □ Nonmember 

□ Member cooperating society. 

AMS-American Meterologicat Society 
ASP-American Society of Photogrammelry 
ACSM-American Congress on Surveying and Mapping 
UGM-Union Geofisica Mexicans 

CGU - Canadian Geophysical Union 
EGS • European Geophysical Union 

Nonmembers 

The difference between member (or student member) regis- 
tration and nonmember registration may be applied lo AGU 
duas if a completed membership application is received at 
AGU by July 25, 1983. Current AGU annual membership 
rates are: $20 Members; $7 Student Members. 

PraraglstranlB 

Your receipt will be in your preregistration packet The regis- 
tration fee will be r elunded if written nolice of inability to attend 
is received in the AGU office by May 26. The program and 
meeting abstracts will appear in the May 3 issue of EOS, 
which is mailed to all members ot AGU in advanced the 
meeting. 

T Office Use ReferenoB Numtjer I 


AGU 1983 SPRING MEETING 
MAY 30- JUNE 3,1983 
Baltimore, MD. 


registration form 

deadline for receipt of 
PREREGISTRATION 
MAY 11, 1983 


(tales applicable only it received by May 11. w.th payment] 


member 

More lhan 
one day 
□ $65 

One day 
□ $32.50 

STUDENT MEMBER 

□ $32 

□,$16 

nonmember 

□ $85 

□ $42.50 

STUDENT NONMEMBER 

□ $39 

□ $19.50 

RETIRED SENIOR MEMBER 

□ $32 

□ $16 

ABSTRACTS (May 3. 1983, EOS) 

□ $5 

□ $5 

PRESIDENT'S DINNER -Wednesday □ $25 

□ $25 


SECTION LUNCHEONS 

All UCKcis are $9 SO excepi lot Swsmotopy which s sponsored, c ,jsi i 3 55 

□ Atmospheric Sclances-Thursday 

□ Goodesy-Thursday 

□ Geomagnetism and Paleomagnelism-Wsdnesday 

□ Hydrology -Wednesday 

□ Oceanography-Tuesday 

□ Planatology/lVoicanology, Geochemistry and 
Petrology ■ Wednesday 

□ Seismology- Wednesday 

□ Teclonophy9ics-Thursday 


HH 


□ American Express 

Charge to: □ Visa H 

□ Master Card ® 

Card Number 

Expiration Dale 

Signaiure 

Other payments (Please identity) $. 


Total enclosed $ 

(All orders must be accompanied by payment or credit card 
Inlomianon. Make check payable to AGU ) 

Office Uae 



ratlacelan coalHeUnci ti (••■i.bU in pelneipla, with 
•ikeIiiI ,r«,iisk proaiaaini mi lntir,r*ticfin. far 
artwiulm, u outline th* proaoduru for chi ■(■pin 
cm ot « upiritad iln|li *ouraa aid iacactot pair 
ovk ■ Hiltllaytr«d tiorlioacaL tarch, 
awmaica, m. 4S, so. t 

0930 taLule aicbada 

SEISMIC SHEAR -UAVS OBBBRVATIOHS IN A PHYSICAL MODEL 

EXPERIMENT 

Bobtft S. Tichu rpttljl-iar Onoplayi I tal ■ P.O. Bai 
S6304, aooacoo, It 17030} Donald V, Coolahie. Vull t. 
Haaaall , and R. Bo Ice Hnlaan 

The abeervitian end eoaaaa-dnptli- point CCDP> 
proceiiuR of eoAd-QOmretted (hear vavaa la danonatrated 
for iaal data collattad in a ptiyaiaal nodal wparlnaat. 
Hi* aodal, mbnariad ia Hitar, rapraaaatad water depth 
acaled to 390 It, the firat ouboaa rtf Lee tor at 4000 
ft. and cha Uae redactor at 7000 Ft bo low the aid 
floor with a aeruotural uadga at tfca can tar. Vary 
afficiaot nodi coovaro Lon, lion f to SY and back eo P, 
la aoclcipated for anglao of Incidonoa at tha 
llquid-aolid Lntarfaee (aaa floor} hetwaan 39 to 80 
dairtoa. 

Tha nodal, eooatniocid of Pkaaigla* and USD roaln, 
“HI aupporc alaatLo ohaar-«ava ptopagatlon. Ono 
ant lei paled prablaa, internal Taflactona tram the atdai 
of the aodal, vaa aalvid by capering the eldea of the 
nodal to 49 da grata oft vortical. 1t« f vna raflaceloo 
coollleLaot at an intarfaea bntwaan PUalgiaa and uatar 
la 39 pare ant (nr verticil incidence, but it dinlnlahaa 
to vary marly tern batman 43 and 79 dagrana. Thu a, by 
tapering the aldaa of the aodal, any under lead Inearaal 
P wave re fleet Iona bad to undorgo at least ewe 
raflactiaea at anglaa of Incidence in aha lo* 
rof loot lea ooflfrtelane range for P aavta. 

Data vara col I oc tad In both in and-on CDF node, with 
offaata froa 1000 ft to 20,000 ft, and a variety of 
vatk-avay taper leant 1 with acaled caagaa fron 1000 ft 
to 11,000 ft. Frocoaatog and analytlo ot tbt data 
tortflra the aniatan.ee of noda-eonvartad ahaar-vivi 
rafloctfoaa let a outdated narino anvfroanaae. In 
particolir, tha 3 ana raflactiona fron all later facea 
era idiot If lad on both tha 100 pore ant gather ad rncorde 
and cha final atackad racordi ■ Tbaaa BV wave 
raf lent Iona vara (aolacad for at aching by conn (daring 
thou portiona of tha gathered racordi, both offaac and 
arrival clna, that earraapond to opt I no* anglaa of 
Lnatdinaa. In addition, c-p proaaaaiag iiolated 
particular anglaa of taeidenca, further confirming tha 
Inaldanca anila-ranga aritarlon. Thu*, tho dealred 
eaeota ate unaadtiiuouily idantlflad ai nodo-cnn varied 
■hair vavaa . 
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0999 natural or ala col I maun* 

CQKF0SITH COLOR IMAGE B OP AERIAL GAKKA-RAY 
mCTROKETRIC DATA 

Joaaph 1. Duval (U.t. Oaelegical Survey, Boo 33044, MS 
944, Danvar Fadaral Caster . Dearer, CO S033S} 

Aerial giua-tay data provide aatlaataa of the 
apparanl aorfaaa cancaotritioni of potaaalua (Kb, 
agulvalant uranluo fall}, and equl valent thorlva laTbt. 
Than data can bo aaprnaaad an nine radlonatrlc 
paranat.ra: K, aU, aTh, aU/aTh, all/K, aTh/K, alhfaU, 
K/aU, and K/alh. Thu y.l. Geological Saavcy (OgOB) haa 
dava loped a technique which eoablnaa any the a* of thaaa 
paritutara to fora a caapaaita color taiga. Tha color 
iqate provtdaa a partial aynthaala of the ridioactTlc 
J<t« tnac tea be ueod to old gaolaglc oopplog tod 
ainani oaploration. Tho iiopta data oat, froa tha 
Freer araa la south Tates, il lust retie tha uaa ot the 
color iaagaa. 
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l fri' L jw-uidtr hnrounUs of tl»i gravitv iioiwnc l.,l 1 irK 
THE AlllIRMY wf Tilt ICV f.K'.PlK CP.ipOtfHIlAl.i 
iMPU'JlIluLS F.JK «XEA3 0V4AMUS 

<. A. Vagnat fllai lonjl Ca^-tuilc Autvuy. Kall»iuiL fvasn 
Service. NtfAA, locLvkllv, Hlrylund lOfKI 

lb* lou-daftrvw pardon ol a minbor ul reconc glob- 
al gravILottooul field* havu loan tented tor Accurucv 
uaina profile occwlaradone acaourod cm 34-ruur net el- 
ite ua. Thuo naasur ocuni a uro lndepisiidont of the data 
In tha fluid nodule. Tha rooulta ahow that the cj«t 
accurate of tha recant aolutfone have dqaraa error var- 
Unr*« -fon if frnntl - Ira* rhAO |rt r» feeifd hatafit es*,i"- 
alaiil. lOI ill l-.« i isfi t «vt . I * ba ■„ u. : 

lasting I.aiurua «f ocuin «. Ircnlntlan itw.M now t« 
visible whan cucparliig tho gouid cocputod iron this 
acdal with tha ovarig* aaa aurface conputuJ Iron sitel- 
llti altUialry. Ilowatar, before accurnee upping L* 
poaslbla, tho o^ulvaLent accuracy of the neon altlcetfic 
surface at long vavelangcha nooda lo bo jar If led. 

]. Goophya. Raa. , Bod, Taper 380414 
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Aeronomy 

UWXR ril^o a S5!S5 ! AT JS B 0F Hxsosphbric »m 

the amSSSo ^ om 5^S Ail M,>TI0MB with the aid 

Yyoto'ttfc* ^"Pbyalcal Inacituca, Kyoto University, 
H. P. Soli., , »• ■ Pukno , K. nikuyaaa, 

*n o«*pt»: '“v* ■ T - T,ud * "" d K,w : 

of tb B ”* *■“ 10 h*Vl a continuous obiirwatfon 

*od lower n,.I_ nd ‘"HWaot In the tropical uaoapbara 
is, km; fir 15 daya of August 1 through 

">■ a. ui^ VBf radar .c Araolbo (L8- 

*«■ ob^nlu■3 , • ll,, ' rtnd d> “* With addltlopol 

•■d Tlroc-H ! 4 , r ^ 1 ,>tMrolo R lc *l Fockata, aatuor radar 
*00*1 ““J 1 "' U41 ' ®od» of tha ti»- 

■hort-pq.iaj . P*°*Ila. cldpo, long-parloJ wavoa and 
•PPaara , rL!rwii!'5 m “*™*» . *«*P«otlvely. ThfYa 
vlod 4*T-tD-diy variation of tho dooal 

e h«aot»,u7?"' ii* rB « l °n botwaan 70 and 95 1m. with a 

o aa. ,?«la of about 3 doyl, Indleatlpg 

"mrtfy plonacary-aoaia vavaa,. in tha 

Inind H,«t .Mddlt fltMOfpbavtd 1 It mi ■! aa 

lull ff* ™rt-p«rt*d oscillation ' ilth.a jUma 
"•tcUflm uuk SL" ,nU,M ■«*“« liitaraUttintly *n 
**«ad flow Sci 1 " , * T **n8 Vittlcal attaar.pt the h«k- 
■anlfeautiM ‘T?* a ' e \TUtloo la eonatdarpd to ba.-tha 
,D *^a lonr ,i"lT ,l, 'X«lVla-BaU*olts .ty3a luVcab.llity 
>w* flSLS— ■***•-. OUT radar, aaaaapharg.i^d 
u 4vis) . • • . longiparlod “qvaa, t Idas', gravity 

‘ ’ PapOr 3C05BO - ‘ ’• • 


<Af. • Aori v 

lll'lll- 1 •A'1'll'H'F r.THAf '.ll I1KR10 W 1110:3 HEAR Ol'KlFH ?TKK| 
■no. pimuiAi. Aiir- pfmiuiU'JIai n«'i.AR tipeo 

K, t>'Anr,oti. < Puilnfi ;fpofo FenfaTu'fi Inatlruti, 

I und ti.fi.fr vfr J T, ;’W" lyni’by, Donmnrut, T. Neubori, 

I. I*. Ivatmn. ail.1 H. H. Ptdann 

A toulinl'iuo for al'iilylug wlnda nud lldfra, 11 
ollltuditn cf Bpjircslrnialy 30 4m, ia IJw ctHilin'J'MB 
and prot-lao iraezine "f taro- proa aura, alralnapharlc 
tiallnona. Tha Ci'lffli>L navigation a/alam hllova tMtklug 
of a bnllnon <r,or Uw ilTrii Atlantic, for lv> day* or 
Lreigar, Tidal winl dal* Proa lh bal local traJaot'jioB 
(approxlmolcly Wo balloon houra' *ro praecmtsd sod 
ccaiparcd with thaorctlcal pradlctlona. (Hindi, tides'. 

J. Qaopliya. Raa., fleaen. Paper JC040I 
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0910 Computer appl Lear Iona 

coarniDOusLY tixe-varuble rxcdmive dIOital bard- fab d 

r iLtras roi seismic sioul process fm 

Baa 093D (aiavla Mthodi .... , 

(. A. Icoia (Papartvant of llaotrlcal Engineering, 
llalvaraity of Oalgary, 1300 OoivareUy Drivo H.V., 
Calgary, Alta., Canada T2F IM) >. I. MnUy 
A dealgn caohnlquo la doaorlbad for oontlnufraaly 
tina-variabla raonralva digital band-pan f lira** I” 
aolavlc aignsl proaoaalni. T*a typaa of band-paaa 
fllcora art cooaldnadi a caaoada of a laa-p>« * 
high-pa** filter, and a direct bend-yaoe fllcar, Vlth 
all f 1 l tar ■ being dirtied froa 1 oontinuooa 
unit-bandwidth Buttoriiocth lov-pooa procotypo. Mnaor 
(ocarpolot Ion of tba flltor ooaffiolanta botwoan point! 
at which chav ara known aaaetly la uaid tor.dueatha 
cooputaelesal ovarhaad. Data aro glvai for datorafniiR 
. tha length of (bo Lntorpolot Ion iofnrval to meat 
proa«((b«d vorat oaai nagoltuda and froquonny "ror 
oricarl*. A aaro-photo roopoaee ia Mkf«v«d by 
fl tearing In the forward elo« dlraetloa JJ 

(Hearing In the ravaraa civ* diraotloa. An agiapl# l» 
included. • " 
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S.KwwstKSrto" haghetic 

hArputatiSs *« i» uriffkERT mm har^ardt's 

A.ra g.rVU. BlwiaUn. W-«i» 

Otophyaldal C*f«7 ot a'm.r, 

Aaono Fradoctlan, Hopam, W 77001 > Jebn A. 8MF8 
oraaant a dacnsvnlutlasfnr 


093d Sainic wathoda 

REFLECTION OP SPHERICAL IEISHIC HAVES 1H ELASTIC 
LATE RED HKD l A 

Paul H. Krai { (Catty OH Company, Heaaarch Oaatar 
Anna*, P.O. Bo* 42214, Rouitoe, TE 77042) Henry Bryak 
Tha aolutloa of tha olaitlo viva aquation for a plane 
wave incident on a plana intarfaea haa bass known olnea 
tho euro of tho caottiry. Tor redaction! froa 
raaionahly shallow badl, hawovar, It li noeaioery to 
Croat th* incldont wave aa apbarleal rather than plana, 
Tha Tamils* for axpraning apharieal wavaPronta ■■ 
contour intagrali ovtr plana vavaa gona back to 
lower r* Id (1909) and HayL (1919). Irakhovakikh (1940) 
par foraad a ataapoat daanant ovainaclon of the 
intairala to attain analytla raanlta In tho oeouatio 
oaia. Ho have natondad kla approach to olaatio wavai to 
obtalo aphatleal-wavi lotpprlta sniff Iolanta . Vi 
Ulu* trace tha lapaet of tha our vat ora eortaatlon 
paraMtrioally (aa tha valoolty and daaiity coocraata 
and Polaioa'a rot Lot ara varied). lo particular,, wa 
axnlol ooodlc iona approprlaco to -bright opot" 
analyalif oxpootadly, cha. a i coat loo boema Uaa alvpla 
than In tba pldoo-vsva Hole. Tha curvataro-oorraetad 
Eoapprlti anaff Iolanta vary oora atrangly (and In a 
vora ocwpllcatad nannar) with tho aoglo ot looldoaco 
than do tho original ooaa. Tha da tornlootlon of 
■atarfaf properties (vtjoaitioe aid daMltioa) froa th* 


Physics of the Solid Earth 

Volunle 18, Number 7 


1999 Casual or ■iacalUsaoua 
C0HT ACT GRAVITY I AVER 1 1 OS 

8, l. Laat flora* rly lottrnotional loaticuco tor Aorial 
Survay and Earth Icloncoa (ITC), Do l ft , Tha 
Hatharluidai praaant ly Vatta , Criffii and McOuoe (Saudi 
Arabia) Ltd., P.O. Bov 3319, Jeddah 21432, Saudi 
Arabia) E. Poblk 

If* praaant a now orltarian for tho Invar lion of 
gravity data. Th* principle aoployod In to ■loinlaa th* 
voluoa of tfco cauaatlv* body, which i* oqnluniant to 
■■■tololni it* caapocrnoai. Tha anooolou* dnoaity 
diatribe* ion I* obtained uaiog aa daoraclvo tocbolqun 
which la uacrlcaily otabla ood rapidly eoavargooc. Tho 
principle con also ba adapted to inaluda oodollng of 
gravity anoaaliae by a log la -don n It y ooureao. 

Tha advantage of tbia approach I* that do a treble 
Ran logic charoetarlatlca ara aueoaaclcaUy incorporated 
Into the nodal with a nlainun of aubjoactve judgooota 
oa (bo port of tho lotarpraeor. 

Tha croatnont of notaa in tha data fici naenral’ljr 
lota tha formula r loo of tho lonralan procedure. 

The mothod <e illuacrated by tho Imvqrilon of 
nolic-frce and moiay dace gcnoralod froa o 
tim'd loan a iona I aodal eoaolating of * regular ocray or 
idontLeol rectangular blocks wbooo daoaltloa can aa 
Individually opoelfiid. In ovary aias tho olgoritbm 
•ucciaafully Toeovara tho correct danaity dlntributlon 
from tba data. In tho eaao of nolao-contoalnatod data, 
« conplota separation of tha noloo from tho algo a I (a 

achieved. 

Tho practical a f faot tvonoia of the amt hod I* 
demonacratad by tho lavortlom of publlahad gravity 
data, Tha raoulti oheaload ara nonpar ad wick aviating 
modal* and with available drill lug information. 
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have ben recorded on 20 Kureihcr 1979 .11 ill. in Hi 111 
tho ragnatoapborc and In lho ii-nuspiiui-' .it niufc'il- 
call/ conjugate location. Ibis incsilcitlxi hi^ Urn 
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«W*1 -,v„^ r ,j,nf»n J J, J/.f” lhjft »AI 

»n'i-„f,i l ,,ai 1 l[ll0 , B |,;. .'I'i;-. 7, ' , ' ,b *"« 

lerl. 1. fh.. ■-'-«( n-irQ.- ”° l k-,,k at ltn T»-r« -lojy 

•>-‘1 He i iinfjil e.| irtuico fC " !**■»•«« 

’I I. *ai t A-IHiUa. * W " 4U #cr 111 >'•« 

"-HI ini .-.rrolatlor-a ,«■« ("L ^ U »H. tba 

r - 

J - C< * 4,, • ,; '»en, p, r « t Kg)], 


55*0 Electric Field. 

tHm/EBS-S S,M£ " EKUI aK "« -in 

sc Alter ficlllly (Eiic«tl* , "«oh«rent 

ait fnated drift 4lflclt « Jr! ” 8n,tu<I « s 01 «• 

Elicat n«Ajur«ot, rnr™.n 5 I ? r0 « m »nt with the 
hut „ n” d ™ . taL”?! 1 [r K ' t,K (< *" «- , } 1 
»■ v « loci tig, tewiS-S? b !Ll n S™“'"«>Z t» low „ 
Htfn.tad vector, ar! I- S! ‘ T " e d,r *ctioni of tho 

In SiffTR J ,lh the 

PhBR velocities iiv .n |Z 5 ^“; n * "»«"»< 
the kinetic theory of the iSTIum SSlffiS 161- by 

'’e-t!Ui n de« S |ti«! r MitI"!V£t r 1 ,,t,V « ,y 

MTSTja '*«* 

f*ich fs An 1 ncreAitn^fun ct In! r.r°? ltle ra,K, ty 
■'•ctrlc field). IW B ,Eir ah! th, t o«l|ih*rfc 
tfoved aode Ulna with KIJ-mJ 7 0ns ^ “ 

« “«ck scatter region, ealmded l! . 1 ^ su « Mt that 
liverel valuas of l, tTlSf i!L™ !! tud !,“ tf 4l >w1ng 
0 *1 reproved theorotlcel ^! erV<,t,ons ' ,4 ' d s 
(PJasma convection li 1 t ?, ,he "eeiurnantt. 

techniques) ‘ * Vi (^vP'gatlon, Instrinents aid 

Caaphy. E..,, llu<i P „. r 


looaipharlc dlarurtuuca. 

J^MMOLOO* or * HDLTI-SURIU n8Tot „ ^ 

SjaSTTK 1 

taboralary^ Wnhingian, D.C. 20173 ) 1 U,,,reh 

-USTT". ■“* * h * 

«..« WSS.y;^S ?! ?! 

SET sssrs zT::k 5TS 

TBA solution ,at '°P- 


The profile of the rescunt refill’d K ik*^ill,*il; tin- 
polarizatltn of tho pilsatlng fields is JrUi.*.l .ml 
tho hanuilc Index of tho st willing wnt* la Uiiil if u-il 

H /1 r^iAfla .11 rrarnti.'A haltowi iVn ... 1 


TB« aalutlon I. .« fll atTJ *VX?\ U 

as 


SlHr s|« ■ 

m/Mi. PowiS,,. C ;i^: e ;si55> \ c : 

«»o«a. tnlvMBkir of , e . ’ . V'" 71 ■ A * **■ —J B. H. ' 

Otai irvocnii nr .!! ?!'!? »,T U:,0,> « 

■Sj. dirace. 4,1 t««i^d!rj”? 1 " ^” u P5" r *c> dlf[u *» 

«*'« flun were Utl. at BauLda! “ 1 *Mn*altl,d 
■AR« or (he Maun- s! w„?! i 4 ! 1 ' Cd7q " during tha pas- 
f“«B J. 1930. Tha S n«!!!!!-f' 1 * 1 * la ? cn *»P » >fd 
Brraitaej *«•» "“rowl^ and 

«oo of tha pn.tnc. Varif lea- 
'll- n cbtaiBfd b> lLi2! “tallirlS ' r °- 

■uinAnia hr a «riuab»7i!l . ol «•» Hu* »a- 

wriain. Thi rStoS SSlLf?* * " «““«« 

ten of u? “ U1 *«t«ar. j 

"I aingla icatiar m alhad* 

th- «Uur;^!r* *•.**•*** 


alaattla Maid and tha rlaa nl!!oi!^ IjiMlattton 
that tha tafloaua »f th. V 11 “ ,h «“ 

raUalM!, aherSLgad ^ Su?'i2n*!2? U 

Mblii eta idMucilv •■•11 putbtr of 

faiarafaijr wtch ohaarva C Inaal^"!, i?" 11 * «»par« 
l«pl Id Idoa el ,ba w mSL i Ita 

atabllit* .M d T ual! 7 i f?“ lll|Iul raaulta os tha 
dtladaaaA. 1 th. hubbl., "! 

deultjr Uhuci^mt a'’ ■ ol “-P»“« 

PlHW CM llrlatloo fiBgar* ,1,ht ■“"“■Ur tn 
J . Beophya. «... Rina, Yapar 3A0JI1 


uuj na naan ic inaox ot the standing -i\i* l- 1 . 1 ml ifir 
Tbc phase difference be l wen ihc iUKiicli>.}dterli* uu.l 
iaiasphorlc signals allows tho Urnt iflc.il i«i -f tJ, k - 
spacecraft invariant rognetlc lacliiiili-. ihil-.it l.ais, 
electric fields, fioM lino resonruH'c, conjug.it.- 
Mflsuromentsi. 

J. Geophya. Raa. , Blue, Paper JA0572 


n... 1 i* . 1 "«*« 
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3364 Wave propagation 
IONOSPHERIC SCINTILLATIONS 
D. M. Wu and N. Marcuvlti (Ulcrawivo Rq. 
■aarch loitltuia, Polytechnic tnatituto of Kuw 
York. Farmlngdmle, New York 11735) 

A renormaUratlce tachnlqua, employ ad In tho 
aplrlt of the formal theory of scattering, la ap- 
plied to Iha problem of lonoapharlc aclnHllatloiiB. 
In the forward (cellaring liinll, using a Markov 
ApprodmaUoa for lanoephoric flue tua lion a and 
ranormallxed moment equaUcua, ana derives tha 
wave atari. H<<. , n . ■ .i... ....... .. i 


.wuniuum mornani equanone, one derives tha 
wave atadttlci for a plana wave or Lean- props - 
gating through tha ionoaphera. Fluoluattuna U 
the Utter are described by an arbitrary power 

inialrnm. Oaik. .... __ _ . r . 


— . — "wcr-Ma oy an armtrary power 

apao tram. Peaks soparpaiad an a power law 
■pactxum are bund ta lncreaie the acinUUsdon 
Index Sq and a facuaUg effect le obearved In tha 
■trong adnttllatlon Umlt. An exparlmantal 
power spectrum, obtained from in situ moaiure- 
menta by Ihe Explorer -E satalUta and corral - 

OOndlna ta aleetrnn n„....u. # , rM 


"7 Mpiorer -t isteiute and corral - 
ponding to electron density fluctuation, of 2 K, 
*■ cMcoIate 8 4 for night time equatorial 

IclntUliHflda . Tar nn lAMnanhanin ai.k Ml i.k 


.. wsj v-uuun 04 car nxgoc amo ■quacorlai 
For “ lo ““«phorio alab modal 
200 km thick at an altitude of 300 km numarlc.l 
calculation, yield an Sq of about I . I , In approxi- 
mate agreement with measurements of Disu, 


Bod. Scl. , Papar 380406 


SMS X Raya. Csree Raya, and Co ante Rsya 


IfMiiHr IMtaanBu 

‘ ««•.. Craa., Page, k 0iu ! J.E Villain! NwwMjl. Hie Hethetlandi) , 

lillatlrd (|1 vh.i. «. .. . 


"-■I* ;, ' Crik "«* KS 




‘ ^ - j - ^ ‘j * yi. >/V; 


nunaii Riffl nan spectra at izvei difterstt 
5™ w ™ 1WaW1B n«a o re AO wu Rn 
BE OEOXAGHme BQtUIOI. 

y^L. UAIT fKqwlul lea aarch Laboratory, 

AM da bad 310 009 /India). 


J, f“? k,rte » to ZOO KaV ara atu- 

Jlad- tfaucrsn dlff.reatlal anargy apaatra rod 
latagratad spectra at 0 , A, A, 10, nd AO .bar 
f 1 *; for ■ » SO K.V ara givro 

for 7 different altiwdaa. ill ip.ctri .kw 

TiS 1 !!-"!?!.* 0 I s * 7 “ d 1 * T » t M “Mr 22 and 


*E T«as.rw “ 
“ « 1 “» 


.... T. mL . ” " ™ ocean 

aaar \ “ A 2 "B hath thsaratleal sad azparluntal. 
bplaaatleas an offered for tha lq»rtiu fa.. 

“f the „ut«» 

vyact ra. (Ataaapbarle eautran aeirsv nutnl 
J. CaophyB. Pea. . Bine, Pipkrllffig^" 7 ' 


J»0 tnarciiaanti and Tachalquei 


BWurr5 T mnT« “SiSElE!? 1K «WHAH9 

SETVEEH DIGITAL 1DN0S0MDES 

I.V. Hrlght f Coop. rati va lnatltuc. for KiEcih 
ta EnvlrenBaon 1 Scl roc., (clRTfl), IJnlvar.ley of 
Colorado. Beuldar, ColorUs 80301, H.l. Kruaso 
Identical digital loaosc-ndea (dvn»i"ndaa) a| 
Brighten Colorado and at Vfalta Saida Hlaalla 

pllad ‘ f or''^!!!!? ' ^ dl,t,M ' “ Br « -Vachre- 

nlsad for blatatlc rounding In aultlfraquancy and 

!! 3 BenC)r rflc " dIn » Pattern.. Th!.. prop!! 
fiiid Identified, and r « 0 „. 

tetad. JrJJ propagation theory, thaee 

!2! ! ? P pr0p ' ,Eatlon aporadlc e (E.) 
and tha P raglon, and rw-bop t F - E „ . 

lh “ tour ffpacoJ «*— ■- of 

=p5sis?r 

rarolts ancuur.g. ch. cenc.pt of . aloha 1 r“i 
••d. Sci., Paper 1B0SA9 


Particles and Fields 

Magnetosphere 


5703 Bov ahdek vavea 

8 - ^ — 
^.ik, waS 2K’BEJ|“ “^j!; rMtrlacha 

and Iran 1BEE-I cl!!! ro,! f !? EE : 3 *« 

«:MmJd'7°’ l0 ‘ iSSTSSSiT - ' 

at I SEE— | during rt! m!!!' in , l “" n ! u y ■Pik« abnarvod 

^Sgsssss? 

J- C-aphya. Raa.. Blu., Pa|Mlr 3 ^ 7 ; 


5705 Bag Shock U»Taa (Jovian) 

SS A “ tT!ia 0P ™ JWTAB WSTB “« wave 

S ? lch iBp «" Bclanco Cancar, DaHartct Rail 

Sir Mra-Si--* «■• 
^uSPBjfflsn^ar;: a-s*- 2 "«« 
s^tS^idS^ris 1 ^ *&2g£r 

««r,.tl! article lon « _llw « d 

VMM bFeu absatvadMar !vTT !? ^ “Patresa 

SM5S , i5 L J£* , S5a- 

l«Ith«. our anal,!to U I!!!,!!* ? * f *“ «*.- 

throe ^ h7POCh ^ 

la», poasibly proton. v! ^ ■‘taBaing 

«f -tils tier vivrou^ tiJ? vl.™ *“ tha -Utroaa 
abaarved aputral ,r ®“ that coca of tha 

Went pro a a hm ara occur dywolaal fcur- 

Wgtan, including a t ba up * Lr — a “»va 

crocMa of oagaatlc talleiJ! »* »n lnvaraa 

(Dp-traaa ««SS! w1 " 1 -«i«- 

J. C-aph,,. ta ., g 1UBi P4JMt M4?8 


XMC| t>nitua 

0R32RYBD HTK , S>TsA?EUITE 0r “* DIST1Ui UTIOHS 

^.zvArunss;* s™-?* 

tbrorrou.! In 

Plairo way. lastaMlittaJ .rtViB.*? ln po,,lbl « 

««t.l loo dl.tributVa" .!d^. . f "* '“"P 

instabilities h , w t,-, rod ^ ** ,!m ~** 1 * 
tl« .typically rely „ po!!t«„ Th,, 1 * 1 b «UU 11 - 

"Uclty dla 1 r Ibut (on . et Our rorol 1 J?rfc- ji. *■ l0n '' 
Paipandlcular C 9 |/ 2 , j ZT J"** 21 * 1 -•* ■</•*, > 0 ) or 
Dpriovlog ion tal , LL.”. ? 0 . «p«lc field, 

drape along aucoral i field Vita- ■a»I 1, £« l “^ P° l «tAal 
'ro th. parallel (baa) Irotebiu^ 0,I,dtdHC *- 

ttuw In . th. ltal l r te -‘a ^1* «*"*« 


Me bean created i n the* Welt* n» "rii* 1 ?* conics 


■dllnlar . gr.liro^ 

.aare 'ari*va^** , s - 

dltiaq Bf/lv 5 ml 'O o *° v th ■ , 

,w.™ .aasi ffir™, !:: 


— . V"'' ‘-i 


* J. sa'ili’nu .if 'ns-jnet 1 1 * | i ‘ 4, » l 

1T1 *i- f, h | ).'B i RH kv at ions er a po 

I..M. I'-Jull.-r an. I- H. Allan IFhy.Jr! “" IM 
tn.j,n..„ In, l.aLorau.*,- , DSI , , e * • Bd 

>•■ “■o.U ii d j ” 5 , k ^;“»««. 

iTAHr radar *.bjuivjti uno oI . 
are iinvil l<j -it ujy * 9*lBABIa 

«• hif—d-Mt.j ^"itaSkTsar,** 

‘'."•■HI"'*-* p vt». tbu ’-■■rili-aouthald ’* ttl 
vaut-weat oluuirl. fluid'- att-aar ,!* 4 . 
rwMnai.i t liu 

L'nnr>it-d t.i ]|'l*r -kinaiui) jo pt . ‘j 

si'iz.ssi 22 ^ 

z::.s; ir.'-riTr-K.srsS^. 

aw-sru-.tly lhu „a qnl J! 1 ^ 

oaut-wnr-t ..I,. ctn.* f i u 1 .1 in eon«id, r ,K,* 
largi r than fur |>t iviuuily riMrlad ru, 

II- 1 -Gl.nl t a lMUI.|li, f lllu B ,, nt 
It ID .,u.,. JO ota.l that tb. r 0 oay b. 
nude tiai i 1 1 st l-n ga— .raiod l.y , bauuei 
ruaunenco InoflMlUy. ,P, 


radar] . " ” 1 pul " 

J. -rt-tqdivn, Run., HI 11 ,- , fjpi-r JA'Hul 


3771 Trappod Part 1 r I, a 

" D *"“ T,C M0 ™ J 

i«a/! e l!!! rd ! , ‘ >r H1 * h '““*7 AatlMtai. 

sirsiA.’s-.a 1 " *— ■ ' 

The flux or enorRxilc protons In Saturn 1 ! Inwrer 
netaaphore wu abaorwad In two chans. Ii frcaAS-Alm 
61-160 wv. Absorption raaturaa due to the B rlucl 
J, Rncaladiia and Kins* wet. aastly ltoil- 

r labia . Th# flue obaarvad In tha abaarptlse n« q 


ein * Mini alned by che dae» pt t come m 
albedo neutron rtux of 7 . 10 " 1 ea-'a-‘sr - ‘. |bfs llu 
la ant Ira ly conalstent with calculatlsu si Has.- 
tron flu, produced by galactic coeale ray lsianuitu 
with the rings of Sal urn. Tha oonldlractUotl pit- 
flux of 8.2 . 10 3 cb *■ > at 2.7) |L rtgulrai 1 ml- 
danca tlna or 10 yean. Both th. raaldeK* tla tU 
the anargy apectruB ara coaparabla ta tbasa leeij b 
i. l ,“J!“ r radla “«') h-ll o' the Earth. Tha uplir 
d lit r I Ui 1 1 on la naarly Isotropic In tha Waal list cl 
bayond Ag s - nthurul.e the pitch angla diatrlbitln Li 
pancake and h*a been arpruxl Bated by ala"- will 1 It 
the ranga 2-7. Thla dlatrlbutlan la conalitnt vlAn 
Isotropic neutron enure, in tho ring plaui. (hjUH- 
apharn, Saturn, Inner Radial Ion Balt, Jltallln hill- 
cla Abeorpt I on) . 

J. Atophya. R.a., hi — , p nr - UT MO -66 


3799 Ganaral 

PAMD1CT TRANSITION IN COSMIC PLASMA PHTBICS 

H. Alfwan (Elactrlca! Engineering 1 Cttpulir Iclanai 
Daparteant, Unlvaralty of California, San Dliaa, U 
Jolla, CA 92093 

During tha 1970' a In alto Beaaureaanll fa tha 
rogue toapfcarea. including tha aulsr wipd ragi« 
l solar Bagnato,phare"l drastically rhiBgad ear win* 
standing of tha propart lea of Coaalc platan. 
Further, we have learned how ta generalise ramli* 


frro plaawi Investigations ln ana ragln to 4 itur 
raglona. Thla naa-a that laboratory Inniiljitlwi d 


plaaua of tha atxo of, aav, 10 es can ba card la 
achieve bat tar undo ra landing of eaanlc plaiaai ol 
rognatoaphorlc dlunalonai aay, 10 1 0 cb. By aulbii 
•tip of 10* wo can Lranafar laboratory and sagoiM* 
spheric reaulte 10 galactic plaeroa of, aay. M 1 ’ 
cb. A third Juap of 10’ hrlnga ua up to ths BteMla 
dlatanca I0‘* m nnd hone, to cosBulogCcil probl***' 


Ooophyit, Run, Lett., 1'ap-t Ji.O-i/2 


5799 Ganaral 

4H THE STRUCTURE -IP TO: MAGNETIC SLW MIKMFF W 11 
D. B. Swift (Oouphyllral Inatiruta, Ualvutllll «' 
Alaaka , Fairbanks, Alaakn, 19701) 

A particle rodo la used ta al-iulatl the aval “ llu “ 
a Mgnatlc alow ah-ck. Dio Initial «•«* 1* “ 


- a 1 OB antiCRa 1M initial Bia« - 

ualfore plaaaaa roiated by tho Hanktns-lhi«l«i J® 
rendltlnn. 1 L . i . ... i,h> ■ hi 


rand It Ions and eopamtad hy a tranaltlcx lay*' 1 **J 
ion gfro red 1 1 thick. Ttw code folloue the avolrti**: 
ll * ■T >1 «b *n t I bo. Two principal futures « 1 
raiulta nra tha upairnn, asrnpa of thi hot •»«“ 
plana and a dupn.l, loft-ha-ldad circularly 
wave nn tha trailing edge of tha ihock, Aaalfil 1 * 
tha trailing viva train Indlracaa that fan cyd* 1 ^ 
IntaraotLnn la Lnp-rtanc ln homing thi pfa *** 1 . 

upatroas aarapa nf pnrtlclaa rauults la ■ 
broaden I ng of tlni aliork profile. 71» 1 aplltstfa“‘ 
tha alButmtan nauita in nagiuttc -aarglng 
the nolghborhood of nn x-typo neutral p*fa* 

date cl bed, 


J. Gaophyn. Rue,, nluu, Pupar 3A0323 


5799 fleoaral (Spncacraft charging) 

OBSERVATIONS OP CIIAROINO DTNAHICS , , 1Ai - 

S. C. Oiaen (Physics Dapariaant, Unlvaralty »• A ln “ 
In lluntavllla, lluntnvllle, Alabama )58«). *■ *■ 
Mil 

Piasu data froa clia UCSD Auroral Partiela* ^T" 1 ' 
Biata on Applied Technology Satellite! 5 aod » •» 


“■ad to Inroad gat. tha droanlco of natural tbanM 
... . ... Miaatia** 


avanta. Both ad Ipso and dayllRhc ehtrflsl 
considered, and typical raaponaaa 11 luPtEltad »T 
Iron specific avonta. Two different phrsleaj pH" 
caaaaa ara found to ba Involved In tha chargtal 
proeaaa, Ooa of theaa la scraighcfonfardi tha 
nraft gtructnra potential raipanda rapidly t8 
in eha anvlronront, typically changing by M®*" 
voice In a faw aaconda. Tha other process •*** 
nhtlai differential charging and potential ■«'[' 
forution precede acruccural charging end 
tho tlna scale, typically cans of mlnutta sra «9J 
for tha patanclal ta change by aavaral hondr*** “ 
volca. Th. lactar proeaaa la found co ba Pfff^T 
Inataly raaponalhla for daylight oharglm 00 ““ 
apacacraft, 

J. Oaophya. Raa., Blue, Papar 3A037B 


Planetology 


5!J? A?* 0, E h,p M of Planets 

WYA8ER 2 P HO TOP OL A R I METER OBSERVATIDM Of 

fl-Ai Vllt (I akAMfnni fflp itsA«DhtffC 


.wiwtM 2 PHQTOTIXARl METER OBSERYATIDTu ^ “'"j 
R-A. Wait ( labor story for Atwospharlt 
PHyiicg, Uni vanity of Colorado, C»pa* t >5. 
8«1dPr, CO 80309)“ A.L. L.M, H. Hart. 

S'!’ n Kord ’ 0,L * CoffPtn, L.9. EipPlfW- *■ . 

K.B. Dn^bnau 


D ■ Pi T 1 %wrz«wn, km* s-»k»p*s— s 

R.R. Popphray 

«»rv.tlMt of Tl tin's wtiol* disk po 1 * ,. A 
ZMO »nd 7600 a art presented snd snslyiMd J* jj 
nodal ataHui.. - . ta nun A* 


«« aim fhw a art presanted and •ntiyw ” •- 
»d.l icattering .teoiehar**, ■ U th# Hg * 1 
are spherical or nasrfy ipbarical , » 

of refractive inda* ind iU» L dl,tr ^*l 
Ablt to Fit Hz** »¥ wzriwlwrtflthf. HW* 1 


h lf. f, t d*ta It both wsvalangthi, J 
vartfcally lAhcBoganeoui distribution W9 
2!S rt ?a.*" - S “ , ? h ' thsrsctertjad hy ■ ■*« 
"lib ■ltlhidB. fits Uia diti at 28« A 
hut wit ba nodi f ltd at lataretdlsW ind Iff 

dMUl M fib U, 9 f nn 1 J.s.. AaaiiUR fftf 


!. ,n thl "Mf-fr It 90° plus* , 

?" function. If tha correct ph«J ' " 

linllsr ta that for O.E t» radio* 
lingln Icattand polar) mlon nu(t M W*- J 
"•■r-if '-tfiiali scattered aolirixitiM ■J*!,- 
5 1 *. l*r»t pclirifstion* »re 
jSroffi* ,ph,r *'- but My bis powlM* p r * , - l 5 
wrtielcs.iiith affect I va redif n#ar 0.6 jJ ■ f, 
5S»i2. ,, U"« of noiiipharicil P* rt * e J“ lf A 
KRtterlnp . properties required hy th«* 
aMenr«tlpflf hit not been ouionstrited. 

J " 5»°Phya. Baa,. Orean, 'Paper 3C0560 
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April 26, 1983 EOS 


s * turh 2 Z , M0 “2 7 !°° 1 
P? (Laboratory for Ateo spheric and Space 

JjJ - ,., uiflwrilty Of Colorado, Boulder, CO 803091, 
Pc'/tV H* Hart, A.L. Law, C.B. Herd, E.E. Simns, 
?'v 5 Ewi 1 to. D.L. Coffoen and R.B. Pwphrey 
l, u. Krt reduced *“ d t*bulat«d photometry and polar 1 - 
data it 2640 and 7500 A observed by the VOyaoer 2 
SiSaalsHester etperlient. Spatially resolved flw- 
tSS^SSrwem ««»* Saturn's Equatorial Zona 
Jrtw'Il to68* phasa angl# provide Information on the 
altitude distribution of uv abiorting hazes, and the 
Ik. . (Unction and polarlilng prepertlei of strato- 
ind tropospheric aerosols. Limb- to- terminator 
^ , J„s the *orOi.ni himl sphere at 10* phase angle 
rlufadto Study altltuda variations of the tropo- 
•aharic cloud *t several latitudes. 

For »e Equatorial Zone w find (It th* uv nhotosie- 
t „ W d Mlsrlnltry are best fit by Rayleigh * phase 
Mirli* m a Itntoipherlc haze of small particles Is 
allMd u 10 B 9 •» tl* optical depth Is near unity or 
failed tha canter of the hare layer Is In the 30 to 
J! liar region. A diffuse hare fits better than a thin 
iwar isl the aerosol /gas mixing ratio diminishes 
ISrt'lO tear. Tha vertical distribution and optical 
EoU of tha hire differ slgniflcintly from models 
eroMSid to others. To be in agreement with ground 
kiitd and other spacecraft data, the hare optical depth 
is about 0.1 »t 2640A and decreases by a factor of W 
ar Bjre it 6100A. If the hare aerosol scattering prop- 
■rtlaa ar* almllar to those for spheres with mean radi- 
al 0.1 i*. their laaglnary refractive Index is 0.4 or 
laraar at HM4 and Ua total column densito Above the 
(roMpauta is 10* cb"*i (3) uv contrasts between belt! 
indunei ar* Interpreted as altitude variations In the 
up af the tropospheric cloud. The altitudes derived 
hire for 3 latitudes agree with altitudes derlvad from 
■rand based methane band studies end analyses of 
palirlittles from Pioneer 11. A High altitude absorber 
ft abundant in the polar regions; 14) At 7500A, the 
phaie function of tropospheric aerosols in tha Equitur- 
M Zone Is described by a synthetic two term Henyey- 
SrtMiUln function with g. ■ 0,64*0.11, g ■ 

4.4710.06, f * 0.87K1. 03 end J - 0.986. The single 
icattering albedo In the North Equatorial Belt Is u ■ 
0,967. The Equatorial Zone tropospheric aerosols are 
pHltlvely polarizing at all the phna angles of our 
obsarvatloni. 

J. Gtupbyi. Raa., Grain, Papar 30)517 


1519 Glottal (Plonatacy Rlnga) 

unur: n»ns on the ddst lr jupiter's ring 

S, J, Cocialaagns (DapartBint of Earth and Planetary 

klevti, Haanaehuaatta tnatlcuta of Technology, 

Cutrldp, MA 02139) 

A B-aarleal tntsgratlnn program uai davalopad to 
ftifa, thi paths of dust part Idea la the Jovian ring, 
fachdlDj tha acceleration dua cb gravity, and tha 
Uruit and drag aecalaratlona arlalng froa the nut tons 
at th* diargad dust through tha Jovian piasu. 

Tsrctctll air* oiausad to xtxrt tram circular, 

DM-lnclinxi Eaplirlin nrblLa. Tha orbit of a 2.3 
afarn radtua, ipharlenl dust particle of danalty 2 
ifta 1 chatgad to -1QV will bacoaa algulf Iranrly 
Htlurlad. Tha ring will ttad CO warp norchwarda near 
IH-IM' UngUuda (-hare tha longitudinal ccnpBnant ot 
tha Jariiu aigaatle (laid U atrongaaL)| the nixlnun 
•innlM of than. Jupttar clog grain, la about 0.1 
<*PHI, unslacaut with a dlatanca of 220 ka above tha 
tfuitMial plana. Thla dlatanca la bo» than an order 
*1 lijnltuda Largat than tha obaarvad uppar llntr to 
it* hill-tbLtknaii ot tha rLng. Either tha partlclaa 
u* Ur|it, or chi wltagai an than leia, than what boa 
fata Lsftrrad by prevloua wockara. Tha plaana naar the 
'<Hmy b« conaldarably cooler than waa aatlnatad. 

Fan Idas of O.J nlcrana with -10V potent la la, a tart lng 
•• bafuta la circular orbit* naar tha outer adgo of tha 
>1*1 (1-79 Rj) . are apnad froa 1 . 6 B to 1.98 Rj and 
fatllud op to 7 dagrro* out of Lha equatorial piano. 
Tbalr pitha do out follow Eoplortin orblta, and 
nnlcla pealtlona ar* not uysHtrlc about ch* 

•qaiiorfal plana. ParclcLa* of 0.4 micron radius abow 
wch fan nyanatry la thllr orbit, than tho 0 .) 
oletMi partlclaa, while particle* n( 0.2 nlcrona or 
fail it* perturbed into tha Jupttar cloudtopa within a 
l*» uta of boura- (Stogi, Jupttar nagnatoaphara, 
dun). 

j. 5*«Thyi. Raa., glua, Pnpor 1A04B7 


Seismology 


f--r chung— wl'lrh cu» b- pracuroura tn onrLhqu>Vo«, 
lh-*u nw>r« 1 , -is -if -luevrt Ion relntoJ cl.nngun and oignl- 
t-v u "Hullo whlrh Avoid Shone changoo are ougontlal 

*- r "•■•■-■■MlBl rounlta, Alo-tlnnui. 

k«J. A- par JBo:>i) 
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7399 CvoeriL (Social ScLancao) 

RESERVOIR KAHAUDiEHT; A RELIABILITY PROGRAMMING 
APPROACH 

KlBuaL A. Harms (Department of Land, Air and Bacar 
Raaourcoa and E-opartuut of Civil Eng inuring, Dnlvara- 
Icy of CailfonJa, Do via, CaiLfornla 95616) and gohead 
Hshaonadl 

A reliability programing nod el (a davalopad to datar- 
mtnu Lhu DptlwB monthly roluaioa from a multlpurpon 
rosorvolr. Thu modul la baaod on ehauco-conatralnad 
llnsar programing (CCLP) and dynamic programing (DP). 
Tho flood and drought tallabtllclaa urn represented in 
tho CCLP lu the Jure of chanca cooatralsta. Thooa 
rallabl LLtlaa arc varied paraaatrleilly froa Choir 
alnlaua required Lovala to thair maxlnus poealbla 
valuoB . Tha tradeoffs hatwaau flood and drought reli- 
abilities Ira made uxtng a forward twu-d imam tonal DP 
routine, Thu modal doaa out require equal flood and/or 
draught rollablllt La* during the yaar. Palaom reaar- 
volr or tho California Caucral Valley Pro] act la 
mode Lad ta demons! cata the use of this reliability pro- 
gross- lng approach. The resulting operation policy 
ahnua high raliebllltlaa of flood aod drought during 
winter and sumac Booth a, respectively . Tho variable 
rlak. lovula avoid unxaceesary roleaaai during naar 
(for flood protection) and urmeceiBaty atoraga ol watat 
during wlntar (for drought protect Ion) . 

Hater Rasour. Ran., Paper 3U0519 
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7720 E Lac t romagna t (c radiation 
Solar Variability tn the Spectral Ranga 
2330-2870 4 

L. A. Hell (Air Fares Ceaphyettl Laboratory, 
Radford, Haiaachuaetc*, 01731) 

Betwaan April 1977 and April 19*1, four balloon 
flight, of a aoLar ultraviolet aparcriioacur -ar* 
made Co altltuda, near A 0 kn In the itrutoiphare. 
Analyala of cheao oeaiura-ienci ahaua that tho 
■olar (rradlsnca In ihc wavelangth ranga 
2350-2870 4 haa bean ronutant within ♦ 7t over 
thla period. Tha tenrral oalaalou cores of tha 
Kg II toaonanca line* Lncraaaed In IntanaltY by 
about 201 over the -m tires period. (Solar ul- 
traviolet Irradlanca, atratcaphare 1 
J. Caophra. Roo., Green, Paper 30)373 


Tectonophysics 


wo 'hasroeoa related to aartfaquaka prediction 
nKIH HZAIU1EHZNI 0T SEI9HIC TRAVELTIHRS - 
iHlSHmyjMj or VARIATI0B FR0H TIDAL STRESS IH 
UAUAI OUST 

®'" P * ** l ° l B -S. Caolagieal Survey, Hen la Park, 

C*Ufara!a. 9*023), B. s, Ua.Larlund and 
J * *■ f letther 

eBoduc,sd • preclao lolemlc eurvayl near 
CA, over a period of X y Id an attoapt ta 
“* tTtaUim* variation caurod hy tha eolld - 
■lii! Cha aurvaya ware aenduetnd 

hn, ! . “ heialLua located In quarti moninntta 

jij ' ? ta Viet of tha Ban Andreas fault. A 

TT * 1 ' l-m fired lB a aud-flliad pit 2 a daap 
I™, 5 !* p,, * > hte rolnile rourea. Thu algoala 

* H» vactlcal-uannonunt gaophanaa 600 m 

?”! * ir * RlSitiiad at a nominal rate o( 600 
* 1/1 by two caaiatto rocordara modlflad for 
*Fnehronliattou of data soap ling o|aln»t a 
tfa. . B,ah ,urvD 7 tana lit* of -LOO travel- 

( . . “**■“*■ «var the 12 h parlod betwaan 

*“ 5 ioaal tlnat tha time frame nf aach 
Inal . to daytlao cultural noliaa. 

tlalu^'r*' tr * 7,11 1,1 vaitaeloo la dona either by 
s i - „ ol _ Mplltuda ixtrana or by oroaa-cor relation 
tour “ e “ , ««ead from the digital data by a 
r*n«!!!w l 0 l «P»Utloil. Fractional error of tba 
♦ 5 . 3 * tn-rl 07 t,w *l*lmm aaaturaunt Is typloelly 

oalLtiid. . 1?* J* 1 " ! lr “ hlgh-f ruquuncy, larga- 
Th. f-!:? rl ” 1 following the dinar body warn. 

*“teai l 9 R| rW !' ** ■ torLna tide la 

ladeaU.! ^ teoxad a variation nf Ac7t -2 x KT 3 

•tt*lTi7!C l,d l " ll “* wlth the Bxtanalonal tidal 
uai. tv- 6 "* 61 *"* tta teaollM direst Ion. The 

■hewed!. J”* 7 *' CBOduet «* « two oaap tidal, 

“Wat!! 1 !!!? 1 I 1 u,t ‘ 6 E ,0= * ind 'too 
B sv«tirti! 1Ch **** t l d, L *trein componant. 

«liut »r -m. 0 ** 1 ?* * ,uC,B F« conduatad after tba 
'«*ito a 1 .. r M nsr ■*■“■ ■“* Into tha 1982 dry 
* Hiu'nu . 1 * pelna tU '* ate 1 hatwaan a spring and 
itaadard ga* , , ^ 0W8d ‘"Veltlro ooutanc to within 1 
partial -J Thai* raauLta corroborate only 

'■rlaci.! !, * r ®vlouaIy reported tidal atreaa 
15*1 (ale tra»!!!' UI “ *“ eh * ■ l “ilow oruat. 

> * Ul. Uet,, Papar 3LOA96 

,Bd tachnlqua. 

PgT K ' ni ” IH TIE ALRlfPIAH ISLAND ARC 
fc-vl^ (Cacparat Iva InatLtute for Roaearch tn 
Colortdn il- Sc,e,lca ». Box 449, Unlvaralty of 
•»»«Lv 1 ' “ 8DJM7 

i'teetlon v .. 1 b « ol “ apparent that toLaaotamlc 
»F tb, , .* “®«Mxed aubatant tally ln many region* 
tfalBrt'sl f k "J 01 dacraaaa wax related ta the 

‘to i»te 1960'^“ ln tl> * United States during 

r * c *gnl(u , „ / ■ P 11 * detect len dactaaaa haa baao 
*vrtlei th. p ,i h * nl ' Anar lea, Hqxtco, eha 

1* thli r , Tonga, and tha Haw RabrLdaa. 

attayt 0 q P iHI # * ,# ee of tha cloaura of thaaa 
'■land A., 1 . r *P°TtIng of avonta In tho Aleut lea 
In tC ., * ““’’Ih... 

Mti4 br the -fateetinn history Ii coopll- 

v»tk an* .-id 7»™ taatalL.tlon of ■- local nat- 

l 57fl*,. - Wr *»thltka la lend during cbo early 
Bf tela colB cldeuca of the Lnatatlatlon 

stayed th ■“ tha cluaura of tha VRU array. 

ii*** uomi .vV^ t l OB d,cr ««BQ In the central Alau- 
197). g, , *“thltka network waa cloiad la aarly 
'*«td by tha?—..?" M * tBrn Aleut tana waa unaf- 
7 4 that — 1 , 1 natal la t ion of tha Anchltka nacwork. 
1970. thu m * '* i d "** oc lon dacraaaad between 1968 
H *v l O. v, 'he cloabra of tha VELA array*. 
PWtibls ta a.! . ' ** toon davalopad which a*k* It 

tee* or clo«nr! n,La * tl " H, fdct of station Lnitalla- 
. 0 '•rhntuiis. th * «PortIn» In loon region. 

™t!oo of . ”*2 «n plotH which ah-jw tho dlatrl- 
"■teti-ida d—.. , * , ** d “lamlelty rata chaiiga In tho 
te'Otefae probaM. J TUao F lota -she It poaaLbla to 
teral, datarei ehangaa nnd tn quanclti- 

r h*n|,B. J™ _• “SnUuda cutoff a whLoh uvold theaa 
*'* rods t, rel "— I *” 1 * l vhlcb thaaa cutoff* 
( n che "Inlmua nugnltuda of homo- 

*.* faT. ^ ro P°rting of ubenta with 

l, « nl H' 1 97 -v J . ,U . t * •“ d «raeaad aubu tent tally duc- 
? U !• dlffar,; * *° “Mlmh thl. region 1* 4.7. 
(B flJnc) which uegnltuia of compIetanaM 

lf nt 1 - ... * “h 5 ;° I 0 . 1 . 

reft ad In axaalnlog autsnlalty ratal 


8130 Seat (Low (Extaoalonal BaaLol) 

EVOLtfTtuN OF THE PANNUNIAN BASIN 9T9TQ1 
2. SUBSIDENCE AND IDERHAL HISTORY 
Leigh Hoyden ( Duparlmant of Earth and PLanftaiy 
Sclaucaa. Hanaacl-urotLa Inatttuta of Tachnalagv. 
Cambridge, ffauidchusueta 021)9 anl Department of 
Goo tug leal Scldnc.ee, Harvard Iblverilcy, Cambridge. 
Kaaiachurotta 9211a). F. Horvath (Ceophyalral 
DuparlMnt, Siivoe Uhlvaraltv, Kun Bala tar 2. H-lOB) 
B.tlupeal, Hungary), A. Nagymaroay iGoologlcal 
Duparliienc, Koivba UilyarsltV, Hueuum krt »/ 6, H-IO 88 
BuJapuat. Hungary), and L. Stegena (Cartography 
Department, Eotvoe U-tvaralty, Kun Bela tar 2, H-1083 
Bulapaet. Hungary) 

Analyala of sod (mentation and thermal data Indicate* 
that, (nr moat part* of tha Pannontan haata, oburvsd 
heat Flaw, ratal of Lharaal aubaldauca and vicrlnlta 

i.*fl« u- - ■•••-*•.•" • ' ' *• - ' 

a uni loro extanalun modal lor bnln formation In laLo 
•Uocana Kmo. A*&jJL(led eatanllon model, whereby large 
amount, of heat ara aided to the upparmaac mantle during 
ax tana lon produced result. In good ograaront vlth 
obiarvatlon and could alio account For parted ■ of uplift 
obior>cd during extension. Cruatal autanalon beneath 
mi at parti or the bailn in estimated to hiva bean about 
802 to 1702. Oa the basil of tectonic and atruetural 
data, tha Vienna haala haa bean Interpreted » the 
raeuLc of thln-ikionad •< ten -Luna I cectonlea above a 
■hallow do tuchmenc aurfacu within the uppar erdit. 
Analyala af tharaal anl xubsidoace data from tha 
northern VLaona baaln auggaata that llttla or so haatlag 
occurred during haaLn aztaniloo. Th««i data era 
conal atant with a thLu-aklnuad axtanalonal origin for 
lha VliQua baaln. Thla atudy amphialiea thu need far 
gaud thareal, eubaUauca ani ilrualural data ta roklng 
recouaLructlosa ot Mtaasloual and tharaal hlatortaa of 
■adlaeutary bailna. Uhin auch date ara arallabla, it ll 
found that a aLmple wilfure axtanilon model deal rot 
explain vary wall tha avoiutlon of rope aodlmentary 
halloa, roeh aa tha Vlanna airf Flannonlaa baalua. Ill el-a 
(Irat lnatanca, tha baliu la thought to ba th. nauit of 
upper anneal axtanilon only, dua to tti apaeial 
tectonic rotting , in tha aacond In* tinea, the axtra 
heat tax during ex tea el on la dua to aoae unknown 
procure, ln tha iouac Uthoapbere that rof ta ■ «*“ r<1 
feature of LLthoapherlc aatan.lon. to>x ^ . 
Kean. Ion (and aa.ocl.red haatlag m^ b. dl.tr Iteted la 
a variety of wayel »t all oxtanaleoal baaln a fore In 
thT.ro. w-T. Application or a roifora robaldane. nodal 
to baalua for which good thareal. aubiUenca and 
atruetural data ara not available can lead to 
reconstruct lon* of thermal hlacorloa In error by » 
faator of * or more. (tecanelOBal baaln*, aubiUanca 
htatorian, thareal analyain). 

Tectonics, Paper 3T0D9I 


ssysars’ssj- '» s^si«= 
SscrasitBSfS^' 

Tha uoliftad Cost. Rican foraare landward of tba 
Middle Arorica Trancb and tha Karlana (oreare drilled 

^MoS.ti.I.-S Sl£f-Sta 2? 

"•|^ : *Fror et,u 

5»«=« ; !SS- 
sst sss £tf- 

&5£=aisssssr ■ 
asss, SSiisEsr* 

!t:^flTra!k t* tb. Ifteb «.Mh -tef-. 
Ticeonics, Npar JT013^ 


Sg^SESSS-r 

J.0. Ruagg and J.C. b*pro«v r ret! cut da pbjxlqua *u 
Tour .i, 25230. Pirli Ctebx 03, 


brittle lUI-osphv-rt. In thu , ol Ih.* r-jtbi*nti rldgr 
rccurrcncu lime ut U *-20 vrjrx iru found f.'r cutthqna- 
kvs oi abvut ;| ■ 0 . 

Guophva. Raa. Lett., Papor 310140 


8150 Fiaca Tactunlca (Ex ran a Iona) Baalna) 

EVOLUTION OF THE PA NF IONIAN BASIN 81STEM 

1. TKT0HICS 

talgh Royden (Dupartnonc af Earth anl Planetary 
Sciences, KaaauhuaettB loaelture of Technology. 

Cambridge, Haiaachueattn 02139 anl Deparreant ot 
Geological Sclsneea, Harvard Uilvaralty, Canhrldga, 
Kaaiachuiatra 02138), Faranc Horvath I Department of 
Geophyalcl. U-rand Eotvoe Ihlvarelty, Ixlapuet, 

Hungary), and Ja'noa Runplur (Cbophralcal Exploration 
Coupauy, National Oil and Gax Trust. Bulapeat, Hungary) 

The Carpathian arc (oread during Cturacanua to Hlocsna 
clmo by coaetaantal calllalon hatwaau Europe aid nailer 
toatlnonral fragunta (allowing aiuthward aid wvatward 
■abduction af acaan Moor. DurLng the last ecagas of 
thrusting ln tha uutar Carpathian!, a eat of dLecrata 
basins (oread bah Ind eha Carpathian loop. Theaa baalna 
are rogtoua o( mlddLa co lata Hlocanm ox can a lon and ara 
eunnactad ta aach other and to areas of coeval 
shortening tn the outer Carpathian threat halt hy a 
conjugate ayatam ol aerlke-allp faulca, Paltnapaailc 
reconstruction 0 ! tha baaLna Indlcataa about IDO (130) 
ka of eaac-waat extension across tha Intra-Carpathian 
region during thin time. Ha Interpret the Vienna baeLn, 
which la auparlmposod partly an the flyech nappal of tha 
outer Heat Carpathian!, aa chi result ol thln-akl-ned 
extanalonaL tactanLca abow a eha Lion datachaunc aurfneo 
-Itbin tha cruat. Extenalon of upper crueral recka 
abora chla datachxent -it probably icconodated by 
chrultlng uf tba outaraoat uappaa of Lhu Beat 
Carpathians aver cbt Eutopaan platform. Extension ot 
baalna farther Inside tha Carpathian loop probabLy 
involved rocks at deeper cruacal levels and within tha 
uppar mantle. Tha most IntacnaLly Situated baalna 
formed by mxtenelenal procaaane that Involved tho out Ira 
llihonphnra. Thus tha depth to which extension occurred 
lean* to ba closely re laced to thn proximity of each 
baaln to tha active threat front to the Carpathian!. 

Thl • can be related ca tha goumacry of lha aubduetton 
none. Brcaniton within the lut ra-Cnr path lan baalna 
bogan flrat in tha narLhamuaii basins and migrated 
southward and uaitward ounr a Lan mlLlLnn yaar pmrL-}d. 
Faltaepaatle racooatruct lon at tba baalua at 17.5, lb. 3 
and 13.0 Ha predict! eaarwsld migration of tho rone of 
thru*! Lng and shortening within the Carpathian mo-aitalna 
to accomodate tha synchronous aaarwsrd and southward 
migration of Irall ol extenalon. From thus* 
re cun at rue clou a, about 120 ( 160 ) km of aaat-waat 
shortening ta predicted across tha uutar East 
Carpathians fron about IT. 3 Ha uitll pralant. Both 
pradictloaa arc In good agroaeanc with thu Liming and 
nagntrude of ohortanLng In tha Carpathian thrust halt ae 
datarnlnsd directly froa rocks wLthln the belt. From 
this we Infer a cloau to 1st lonship for middle co Late 
Miocene ax tension uf tha Intra-Carpathian raglon anl 
alddla co late HI 0 cans crustal shortening within the 
outer Carpathians. (Strike-slip faults, smtanalonal 
baalna. tectonic reconstruct Iona) . 
lacconlta, Paper 3100*0 


Site Pinto tectonic* 

THL DRIVING HHHAHHH uF PLATE TF-TOTl-jSi ELI A1 - ol. 10 
ACE "F THI LITH0SPHERF AT TPTSCHU 
P. L. r.rlaon >C.*x.plivuUx D.-portoon- , Tv* .'v A4M 
(.nlvBislcy, Collage SliiIm. I*-o». 7 J H-. 3 1 . I. *-. A. 
Hllde nnd V. bvodii 

iii-lloi-r nji-deptii and .-gu-t rsneh-dopth tel, -lions 
suggt-*t that tl-e tetanic lltWapl-.-rt <-.ni Ipu.s tv 
tlil-Von nnd subs ldo with Igt baron d Bl > H. 1 . II 
Hlnb-pull rl ) nnd rld*o-pu«li I-. - l-Kis Can b« 
vAU-ilntod frnn chv *»e •'! m*> '*«•' lln*r •« itcnchea 
I- 1 , and If tho nliojr sire** attlr.g •■** -h. b.is* -hv 
pUtt Iwrciwi with flbH.-1.iia «l»i Itv lho 

,-ppr.-.. Ionic force balaiivC nni-j- lor. ta 


whs r a 
pu l 1 nnd 
bvtwasr vi 


goophyaiual observe Plea yields an upper bound of 
a row bars or. the aagnlude or the paaU drug. 
For the -lontlnanu ua Infer tha oxiotmnaa of an 
underlying upper ainLla ic. ml what denser tnao 
under oceans. 

TeatanlCBi Paper 3IOl£8 


8170 Structure of Lha iithnapTiara 

IIHBHAL FAMKCTER8 OT THE OCEANIC LITHOSPHERE ESTIMATED 
IRCH GEOID HETQKT DATA 

A. Case nave, B. La go and X. DnaJnh (Croupe da Raebarchea 
da GtedSsis Epatlaka, Centra National d'Etudei Spa tla la a , 
16 , Aveoua Edouard BalLn, 31035 Toulouia CSdaX - Franca) 
Gao id halghtannsaliaa darivad from BEASAT al time tar 
data haws beam analyaai a era. a f no curs monia and evor 
ocian rldgts in two limit id rag Ions ot tha South 
Pacific (EltanLu ftselan rone ay I Lam | Seat Fociflc 
Rise) and Snuthaalt Indian Oaan. 0b tarred geoU halght 
- age an] gap id height dir Iva t iva (with rax pact to aga)- 
aga ralatlnnlhlpl have been established. Comparison with 
thaaratlcal raise lonihtpi COO put ad for tha plate modal 
of Llthosphsrlc cooling parol t a an estimation of tha 
thareal paramour! entering in tha nodal. Two quint It ill 
nan bn derived ■ tha product o ■ Tm W . tharaal 
diffuilrlty 1 a, volume eos trie lint of tharaal 
expansion 1 T a , but tom boundary tuparacurn) and tha 
thichniia H nf tha plata. Tha bate fitting value* for 
tha South Ficlfle and tha touthaalt lad lan Ocean aio ■ 
a -c T, * o.3i x 18“ J cm 2 ! -1 and H la tha ranga 54-70 kn 
far a gai lean than 39 xyr vharaa* for Vargor agai 
(> 3D nyr), guoid abaarvatlona are hattir uplalnad hy 
a larger U value, in tha range 70-90 km, Tha dapth-aga 
ralatlaoxhip obaarvad La tho South Pacific region La 
capaiacant with Lhasa paramatars. On tha ochir hand, 
daea for tha Horchaait Piclfie argua ratlwr far a 
lithospheric thickness larger thin 100 ka. TM s auggaata 
that local and regional vacLatLana axlat in thm tharaal 
praparciaa nf tho oeannle IS thoiphara. 

J, Gsuphya. Bss. , Pud, Paper 2B17BO 


8l« Donor nl 

STRUCT URAL ANALYSIS AND INTgRPTSTATlON OF THE SURFACE 
DEFORMATIONS OT THE SL ASHAS EARTH0UAKE OF OCTOHER L0, 
1980 

H. Pt-Ulp ILeboratolra da *36nlcgle Structural., UnlveiA- 
■Itt doe Sciences et Techniq-aa du Languedoc, 34C60 
Knntpe lller otdoi, Francs), H. High roc < 1 1 

Tio El Asusn aarthquoke ot October 10, 1MO, repro- 
aonta the nojor oalsumtec tonic event of lhu* last 
-facades In tho Boat MuJlrorranvan aras. It hen Induced 
6 Iflrna anount of surf ara brnnks. Thin serthqoake 
reveals tho Importance ol congress tona.1 phar*ansns that 
character Ko nowaday a tho tcctonlca of North AfrLm. 

TTis tertonl*? anolyele ar aurfac* rjpturu show- me cue— 
pltrlty of tl-e -Jofornattc-n nBChxnlan. T?ve principal 
necheriien rone tern of the activation or a lif-SE tran- 
d lng thrust fflijit, accospanlod with a Iwf C-let srel 
rc-tion and with an Intense -JoforTatian mf the north- 
west era overinrueting block. An accurate desert pel an 
of thaee ■ivforoet l-'-ne shows that, for a large parr, 
too breaks gaer.atry depandm clc-oely on the* Hubicrd-ur. 
Btrectura. Finally, the onnlyals of uv> dlelocar Lens 
•in irrigsil-'-n due *.b just above the fault traces 
M lowed a qwsntltstlvs Btudy of the deferc-atlor*. (El 
Asr.-n eerthqui-ke. North Africa, Surface ruptures. 

Eel erne- to-: tonic 1 . 

Tectonic! , Papar 3102)7 


Volcanology 


jnd ■ i»r.* . •neiflni'. rrl.itwU r*v J-nR. «lxb 
ilJ-c pus)., reiprci ivxlv. The ra let Ion 
I eel I*, nr.-i -X* le 

c. 


Us have teltsd this model bv linaer ragrsssic 
..I, ,-A ... -q*i fr*r I* rr.ndiMI 


The etrongih nt this carrel sri-m ( i** » v'./--* Is sireng 
ovldsnca In fsvnr (>( ths v*1 Id try af this slaplu 
nodal . Thssa reuulcx sugRMt that ctdga push I* just 
sufficient to evarcons -lrxy xt tha bass (f ihs placw. 
and dose not contrihuto aignlf Icanr ly to the not loom 
t-1 oriantc plfltaa. though tha value offl'la cans {stint 
wlrh che mot Ions rf plain not ectachad co nubductod 
slflhe. 

Gsrpliys. Rss. I Sit.. Pxprr J 1.02 bO 
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TECT0NJC STRESSEam THE UTH03FHEflE 
L. Fleltout (Laburatnlra de Gdophyeiqua, Unlvar- 
eltd Paru-Sud, 91405 0RSAT, Franca), C. 
Freldavaux 

Various types or obnirvablna (ssrthquik* faoel 
aanbantaBB, ln situ censure 9 a uta and gnBlogkjal 
deformations) give lafaraeUea about Urn Urge 
•cals Uthospherlo ntraas (laid. Tha tatter his 
often been explained by psilulatlng appropriate 
fornna anting at tba adgaa and beneath tba 
ptataa. This approaqh Ignore! lha role of mans 
heterogeneities within the lltr-oephere. Bare Be 
analyse tha arrant of both boundary and 
Intern el forces on the stress pattarn end show 
that bath contributions era of 00 n parable 
nagnltude. Tha praaanoa of Internal in urn as 
mehea the problem Uiroa-dlmanatanal. Hi abow 
howavar that It oan ha raduaad to a 2 -dlmen- 
alonal plana atraai rormulatlon, uharahy tha 
adgo foroai ora expressed by tha "non hydro- 
atltlo atraaaea* and tha basal shear la 
ineraiaad by tba addition of a tarn proportional 
to thn gradient of tba mono vartloal atrero. Far 
tha oneanla Utnnephare ua derive a oompraaHon 
uhtab lnariaant with age. The no up arisen with 
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»*•■»* v.,|. l. plv, 

u*:/. ;’il l r. c«i-; ' - 1 * I I-S1FII*. 

J. F. Hrnun-r • l*-| ur*-, nl -*i |.-*|r ,1 '-.*.. c.r* . 

Br-.vn Vnlvi-r«[(r, rr-.v1J«ui< . VI •'?*m.*i 
I h.- 1 enu v.,11 -,/■*. -nr Ifasin v-.-lc.inl.. - -r.i- 1.- - in 
v«.|,rr* * -l|l-<rmli- In .-aw •'>’ tV-v lev o.uJ-.r ,111- 
-.1- ,.u«ni In G-Alori* S-»r|h An.-rlC* whl.-I- n.,v 
-it 1 11 ho i— teiul.illv j..clvc rim-,., * -.trplv'v" 
ire f.plc.-illv 3~-i-cLuU5 -wt Lb 1-lwlilv Jcv»l*p«J 

h- dr --tliwrr.il s-uveCtlvu -r.bt.'X<> onil lu-l sprlnx 
activity or tl-w virfm. n.cy l.jwe irn ,i-iitv-l 
lor tnnv wear* rv workvrn ir.tutesced tn rclul- 
lageni-jla, ihw -ill Use Ion ot v-.U.iniv* and oarch- 

quekd hsqurde, -md the -lovalopnoor of conven* 

I lonsl onq n.-n-ccnvcntlon-il fame of ganthwinnl 
energy. The ecetu* af eras af this v-»rk ee It 
rclflcrn ?-* rhi. 1 ***iu V-illwvIH-’***- M«l" ..^l.-nnlc 
»H*I- I*** ->■■■>-•«•* ty w.,. -l a jr-yic. fr.^n. 
Altlic.-xh a still Jv.il uf « v. I ling reawmro- I* 
prison Iv unJwrvvv, r-uch yni nc-ede tc- be June. 

Oni roarnrch iwchntque vblcb hn* not l-vca 
e.plol ted la sclenilflc drilling u* tncarredlata 
■lspthi 12- ) in). A cxrwfullv structured re- 
search progreii in which scientific drilling la 
( Loss lv Inragrated with surface RaotogUal and 
geophysical field studies would help clerlfv 
many -f ihe prnesnr (asuaB conceruing this vul- 
canic coxplcx. 

Fnv. Gsuphya. Ipflcu Phys. , Paper )Ri>259 
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8EISH1C ACT IV in - RfUTED TO THE KAIGH-AFR1L, 1982 
ERUPTIONS OF EL CHICI10N VOLCANO, CHIAPAS, MEXICO 
J. Havefcov llnelitutods Ingsnierfa. I'.N.A.N., C.U-, 
Hfaloa 04110. D.F.), 9. Do la Crut-Fevoa, S.F.. Singh, 
r. Hedies, end C. Cut terra* 

[n tarsi ting walsolc actlvitv occurred before, during, 
and following ths recant erupt innn of El Oilchon 
Volcano In iuut hall earn Naxlco. Nava re! erupt iwna toc-k 
piece In Into March end aarly April 1982, ejecting 
targe BDOuntl of endaettic aah end pumice. Tha flrat 
eruption was preceded by one exmth of inxaoaa shallow 
seismicity (b- 5 kn). T Bo deva before tha first 
erupt ion of March 29, tba seismicity changed character 
and was uosl likely shallow (h>2 ka). Thin ehallcrw 
si tonicity continued until tba last and probably 
lergnat eruption on April 4, after which only deep 
aatoaiclty via abaarved (h>l3 kn). Tha different 

nature ml ahel leu event a and deep events nuggsmt that 

tha former are directly related with tha cspfa 

navemona and ground watar tocaractlcna while tba 
latter are probably cool rolled by regional tectonic 
■treasaa, acting on tha waakanad region left by the 
eruption at chose depths. (El Chichoo, prediction of 
tiftvlr. ete.'WMi eroptfon) . 
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